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A B ST R A C T
In th e  s u m m e r  of 1957 a  n ew  a n d  u r id e s c r ib e d  d is e a s e  of P h o tin ia  
g la b r a  a n d  P h o tin ia  s e r r u l a t a  a p p e a re d  in tw o n u r s e r i e s  in  S o u th e a s t  
L o u is ia n a ,  T h e  c a u s a l  a g e n t  of th is  d is e a s e  w as id e n tif ie d  a s  
E n to m o s p o r iu m  m a c u la tu m  L e v . /F a b r a e a  m a c u la ta  (Lev» ) A tk J a
O th e r  h o s ts  of th is  fu n g u s in  L o u is ia n a  a r e  p e a r ,  q u in c e , lo q u a t  
a n d  p y ra c a n th a ,  P e a r  is  n o t c o n s id e re d  a s  s o u rc e  of in o c u lu m  fo r  
p h o tin ia s  b e c a u s e  p h o tin ia  p la n ts  g ro w n  u n d e r a n d  n e a r  h e a v ily  in fe c te d  
p e a r  t r e e s  w e re  c o m p le te ly  f r e e  f r o m  the d is e a s e  a n d  a ls o  b e c a u s e  r e ­
p e a te d  in o c u la tio n s  of p h o tin ia s  w ith  p u re  c u l tu r e s  of the  fungus f r o m  
p e a r  f a i le d  to  c a u s e  in fe c t io n . N e ith e r  a r e  q u in ce  a n d  p y ra c a n th a  c o n ­
s id e r e d  a s  s o u rc e s  of in o c u lu m  fo r  p h o tin ia s  b e c a u s e  q u in c e s  a r e  n o t 
g ro w n  in  the n u r s e r i e s  w h e re  the  d is e a s e  w as f i r s t  fo u n d  a n d  p y ra c a n th a s , 
a lth o u g h  g ro w n  in  th e s e  n u r s e r i e s ,  w e re  found  f r e e  f r o m  the  d i s e a s e ,
L o q u a ts  on th e  o th e r  h an d , a r e  g ro w n  e x te n s iv e ly  in  th e  n u r s e r i e s  
in  w h ich  th e  d is e a s e  w as fo u n d , a n d  E n to m o s p o r iu m  le a f  s p o t  is co m m o n  
on th is  h o s t .  In  f a c t  th e  d is e a s e  on P .  g la b ra  w as fo u n d  on p la n ts  g ro w n  
200  f e e t  f r o m  h e a v ily  in fe c te d  lo q u a ts .
In c r o s s  in o c u la tio n s  E  n t o m o s p o r  iu m  is o la te s  f r o m  p e a r  a n d  
q u in c e  r e a d i ly  in fe c te d  p e a r  a n d  lo q u a t b u t c a u s e d  no  in fe c tio n  on 
p h o t in ia s .  I s o la te s  f r o m  p h o tin ia s  w e re  p a th o g en ic  to  p e a r ,  lo q u a t, a n d  
p h o tin ia s ,  a n d  a n  is o la te  f r o m  lo q u a t r e a d i ly  in fe c te d  p e a r  a n d  lo q u a t b u t
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p ro d u c e d  only  few  s c a t t e r e d  sp o ts  on p h o tin ia s .
in  g ro w th  s tu d ie s  th e  is o la te s  f r o m  p e a r  an d  qu in ce  p ro d u c e d  
s m a l l  c o lo n ie s . T he p h o tin ia  is o la te s  p ro d u c e d  c o lo n ie s  s ig n if ic a n tly  
l a r g e r  th a n  th o se  of the p e a r  a n d  q u in ce  is o la te s  w hile  the  lo q u a t is o la te  
p ro d u c e d  c o lo n ie s  in te rm e d ia te  in s i z e .
The p h o tin ia  E n to m o s p o r iu m  a p p e a re d  m o rp h o lo g ic a lly  in d is t in ­
g u ish a b le  f r o m  E n to m u s p o rh im  maculatu£n_L<ev. /F a b r a e a  m a c u la ta  
(L e v .)  A tk J / .a n d  can n o t be  c o n s id e re d  a s  a  new  s p e c ie s .  H o w ev e r, i t  
f i ts  w e ll th e  l im i ts  of p h y s io lo g ic  r a c e  b e c a u se  i t  d if f e r s  s ig n if ic a n tly  
f r o m  the type  (th e  fungus on p e a r  an d  q u in c e ) b o th  in p a th o g e n ic ity  an d  
p h y s io lo g y . O n th is .b a s e  of d if f e re n c e s  in p a th o g e n ic ity  a n d  p h y sio lo g y  
the  is o la te s  f r o m  5 d if fe re n t  h o s ts  a r e  c la s s i f ie d  in  the  fo llow ing  3 g ro u p s  
e a c h  of w h ich  is  c o n s id e re d  to  r e p r e s e n t  a  d is t in c t  p h y s io lo g ic  r a c e .
G ro u p  I .  I s o la te s  f r o m  p e a r  an d  q u in c e .
G ro u p  H . I s o la te s  f r o m  P . g la b ra  a n d  P .  s e r r u l a t a .
G ro u p  III . Is o la te  f r o m  lo q u a t.
T he a s c o s p o re  (F a b r a e a )  s ta g e  of the  fungus has n e v e r  b e e n  found  
in  th e  S o u th . F o r  th is  r e a s o n  i t  s e e m s  r a th e r  u n lik e ly  th a t th e  p h o tin ia  
r a c e  a r o s e  by h y b r id iz a tio n  f r o m  p r e - e x is t in g  r a c e s .
I t  is  b e lie v e d  th a t  th e  r a c e  of E n to m o s p o r iu m  m a c u la  tu rn  p a th o g en ic  
on p h o tin ia s  w as p ro d u c e d  th ro u g h  m u ta tio n  f r o m  th e  lo q u a t r a c e .  T h is  is 
p u re  s p e c u la tio n , b u t i t  is  s u p p o r te d  b y  the  f a c ts  th a t , ( 1) the  d is e a s e
f i r s t  a p p e a re d  on p h o tin ia s  g ro w n  n e a r  d is e a s e d  lo q u a ts , (2 ) the  p a th o ­
g e n ic i ty  .(even th o u g h  w eak) of the lo q u a t is o la te  to  p h o tin ia s , an d  
(3) th e  r e la t iv e  s im i la r i ty  in g ro w th  of the co lo n ie s  of the  is o la te s  
f r o m  lo q u a t an d  p h o tin ia s .
IN TRO D U CTIO N
P h o tin ia s ,  a n d  e s p e c ia l ly  the  two s p e c ie s  P h o tin ia  g la b ra  
(T h u n b .)  M ax im , a n d  P h o tin ia  s e r r u l a t a  L in d l. a r e  am ong  th e  s h ru b s  
th a t  have  g a in e d  g r e a t  p o p u la r ity  in  the S o u th  a s  o rn a m e n ta ls .  One of 
th e  r e a s o n s  f o r  th is  p o p u la r ity  w as th e i r  r e la t iv e  f r e e d o m  f ro m  
d i s e a s e s .  In f a c t ,  u n ti l  the s p r in g  of 1957 no s e r io u s  d is e a s e  had  b e e n  
know n to a f f e c t  P^ g la b r a , an d  on ly  d u rin g  th e  p a s t  few  y e a r s  a la te  . 
s u m m e r  d e fo lia tio n  of P h o tin ia  s e r r u l a t a  c a u s e d  b y  C e r c o s p o ra  p h o tin ia e -  
s e r r u l a ta e  A n z . & P la k id a s  (4) has b e co m e  s e r io u s  enough  to c a u se  c o n ­
c e r n .
In  the  s p r in g  of 1.95 7 an  a p p a re n t ly  n ew  a n d  d e s tr u c t iv e  d is e a s e  
of P .  g la b ra  a p p e a re d  in  tw o n u r s e r i e s  in  S o u th e a s t L o u is ia n a . A t the 
s a m e  p e r io d  a  s m a l l  n u m b e r of P .  s e r r u l a t a  s h ru b s  w e re  found  a f fe c te d  
b y  th e  s a m e  d is e a s e  in one of the n u r s e r ie s , ,  In the  s p r in g  of 1958 the  
d is e a s e  r e a p p e a r e d  on the  above  h o s ts  b u t i t  w as m u ch  m o re  w id e s p re a d  
on P .  s e r r u l a t a  th a n  on P .  g la b r a .
P r e l im in a r y  in v e s t ig a tio n  r e v e a le d  th a t  the  c a u s a l  a g e n t of the  
d is e a s e  w as a n  E n to m o s p o r iu m  (F a b r a e a ) m o rp h o lo g ic a lly  id e n tic a l  
w ith  E n to m o s p o r iu m  m a c u la  tu rn  L e v . /p a b r a e a  m a c u la  ta  ( L e v . ) A tk J ,  
th e  c a u se  of le a f  b lig h t (sp o t)  a n d  f r u i t  sp o t of p e a r  a n d  q u in c e . A n 
E n to m o s p o r iu m  le a f  sp o t of C h r i s tm a s b e r r y ,  P h o tin ia  a rb u t i fo l ia  ( A i t . ) 
L in d l. /H e te ro m e le s  a rb u t i fo l ia  R o e m . , H. s a l jc i f o l ia  ( P r e s e . )  A b ra m s 7
2is know n in C a l i fo rn ia .  S ince  th is  d is e a s e  does n o t o c cu r on p e a r s  in 
C a l i fo rn ia , it  h a s  b e e n  p o s tu la te d  (27) th a t  the f o r m  on P .  a rb u tifo l ia  
is  p ro b a b ly  d if fe re n t  f r o m  the  fo r m  a ffe c tin g  p e a r  a n d  q u in ce  in  the 
E a s t e r n  S ta te s .
N o r e c o r d  of an  E n to m o sp o r iu m  d is e a s e  on P . g la b ra  o r P .  
s e r r u l a t a  has b e e n  found  in p a th o lo g ic a l l i t e r a t u r e .
E n to m o s p o r iu m  le a f  s p o t  is  co m m o n  a n d  s e v e re  on p e a r s  in  
L o u is ia n a , cau s in g  heavy  e a r ly  s u m m e r  d e fo lia tio n . S c a t te r e d  p la n t­
ings of p e a r  o c c u r  in  hom e y a rd s  in the v ic in ity  of the  n u r s e r i e s  w h ere  
th e  d is e a s e  w as found  on p h o tin ia s . The sa m e  d is e a s e  o c c u rs  a ls o  on 
lo q u a t (E r io b o try a  ja p o n ic a  L in d l .)  an d  lo q u a ts  a r e  g ro w n  e x te n s iv e ly  in 
the  s a m e  n u r s e r i e s .  Q uince (C ydonia  oblonga M ill) is  n o t g ro w n  to  any  
e x te n t in  L o u is ia n a , b u t a  n u m b e r of qu in ce  s e e d lin g s  g ro w n  in the  e x ­
p e r im e n ta l  o rc h a r d  of the D e p a r tm e n t of H o r t ic u ltu re  of L o u is ia n a  S ta te  
U n iv e rs ity  in B a to n  R ouge fo r  u se  a s  d w a rf  ro o ts to c k  fo r  p e a r s ,  w e re  
found  v e ry  h e a v ily  in fe s te d . It is a s s u m e d  th a t th e s e  q u in ce  se e d lin g s  
w e re  in fe c te d  by  co n id ia  p ro d u c e d  on the  p e a r  fo l ia g e . T h e re  is a ls o  
one r e p o r t  (23) of E n to m o sp o r iu m  le a f  sp o t on p y ra c a n th a  in L o u is ia n a .
S ince  the  d is e a s e  on p h o tin ia s  a p p e a re d  to  be  new  an d  u n d e ­
s c r ib e d ,  a n d  s in c e  d is e a s e d  p e a r  a n d  lo q u a t t r e e s  w e re  g ro w in g  in  the 
v ic in ity  of the  n u r s e r i e s ,  the  p ro b a b ili ty  w as c o n s id e re d  th a t  the in f e c ­
t io n  of p h o tin ia s  m ig h t have o r ig in a te d  f r o m  in o c u lu m  p ro d u c e d  on e i th e r  
p e a r  o r  lo q u a t. O b se rv a tio n a l  ev id en ce  in d ic a te d  r a th e r  s tro n g ly  th a t
in fe c tio n  of p h o tin ia s  d id  n o t com e f r o m  p e a r .  P .  g la b ra  b u sh e s  g ro w ­
ing d i r e c t ly  u n d e r th e  s p re a d in g  b ra n c h e s  of s e v e r e ly  d is e a s e d  p e a r  
t r e e s  w e re  f r e e  of d i s e a s e .  On the  o th e r  han d , o b s e rv a t io n a l  ev id en ce  
te n d e d  to  in c r im in a te  the  lo q u a t a s  the p o s s ib le  s o u rc e  of in o c u lu m .
In  th e  n u r s e r y  in  w hich  th e  d is e a s e  w as f i r s t  fo u n d , P . g la b ra  p lan ts  
lo c a te d  a b o u t 200  f e e t  f r o m  a  p lan tin g  of d is e a s e d  lo q u a t t r e e s  w ere  
s e v e r e ly  d is e a s e d ,  w h ile  a  s e c o n d  g ro u p  of P .  g la b ra  p la n ts  in the  sa m e  
n u r s e r y  b u t lo c a te d  a b o u t 1000 f e e t  f r o m  the lo q u a ts  show ed  only a  t r a c e  
of in fe c tio n .
The p r im a r y  o b je c tiv e  of th is  s tu d y  w as to  a t te m p t  to  d e te rm in e  
th e  id e n tity  of the p h o tin ia  f o r m  of E n to m o s p o r iu m . The c r i t e r i a  to  be  
u s e d  w e re : ( 1) c r o s s - in o c u la t io n  e x p e r im e n ts  to  d e te rm in e  th e  h o s t r e ­
la t io n s h ip s  of E n to m o s p o r iu m  on its  know n h o s t p lan ts  in L o u is ia n a ;
(2 ) m o rp h o lo g ic a l  a n d  p h y s io lo g ic a l c o m p a r is o n s  b e tw ee n  is o la te s  of 
the  fungus f r o m  d if f e re n t  h o s ts  to  se e  w h e th e r o r  n o t s ig n if ic a n t d if fe r^  
e n c e s  m ig h t be fo u n d  th a t co u ld  be u s e d  fo r  id en tify in g  th e se  f o r m s .  A 
s e c o n d a ry  o b je c tiv e  w as to  g e t in fo rm a tio n  on th e  c y c le  of th e  d is e a s e  on 
p h o tin ia s , in fo rm a tio n  th a t  w ould  be u s e fu l in  ap p ly in g  c o n tro l  m e a s u r e s .
A p r e l im in a r y  r e p o r t  oh find ing  the d is e a s e  on P . g la b ra  fo r  the  
f i r s t  t im e  has b e e n  p u b lish e d  by  P la k id a s  (24).
R EV IEW  O F L IT E R A T U R E
D is e a s e s  of R o sa c e o u s  p lan ts  c a u s e d  b y  s p e c ie s  of E n to m o s p o r iu m  
o c c u r  in  m o s t of the  c o u n tr ie s  of the  w o rld  w h e re  th e s e  p la n ts  a r e  g ro w n . 
S u ch  d is e a s e s  w e re  f i r s t  r e p o r te d  f r o m  E u ro p e  a b o u t a  c e n tu ry  ago  (3 ).
A tk in so n  (5) in 1897 m ade  a n  e x te n s iv e  in v e s t ig a tio n  of the 
d is e a s e  know n a s  le a f  sp o t of qu ince  an d  found  th a t  the  c a u s a l  a g e n t w as 
E n to m o s p o r iu m  m a c u la tu m  L e v , b u t l i s te d  s p e c ie s  of S p h a e re lla  an d  
S e p to r ia  a s  a s s o c ia te d  o rg a n is m s . The n ex t y e a r  D uggar (9) in v e s t i ­
g a te d  a  s im i la r  d is e a s e  of p e a r s  an d  co n c lu d ed  th a t i t  w as c a u s e d  by 
th e  s a m e  o rg a n is m .
S o ra u e r  (28) w as the f i r s t  to  r e p o r t  the  p e r f e c t  s ta g e  of the 
fungus c au s in g  le a f  b lig h t (sp o t) of p e a r  a n d  C o to n e a s te r  to m e n to s u m . 
A c c o rd in g  to  th is  a u th o r  the  d is e a s e  w as c a u s e d  b y  E n to m o s ppriu m  
m e s p i l i  (D C ) S a c c . w h ich  p ro d u c e d  on the  d ead , o v e rw in te re d  le a v e s  a 
p e r i th e c ia l  s ta g e  ty p ic a l of th e  P y re n o m y c e te s  a n d  in  p a r t ic u la r  of the 
gen u s S tig m a  te a .  He n a m e d  th is  s ta g e  S tig m a te a  m e s p i l i .
A tk in so n  (5 , 6 ) a ls o  r e p o r te d  the d is c o v e ry  of the  p e r fe c t  s ta g e  
of E n to m o s p o r iu m  m a c u la tu m  on d e a d , o v e rw in te re d  le a v e s  of p e a r  an d  
q u in c e . A c c o rd in g  to  h is  o b s e rv a tio n s  the f ru it in g  b o d ie s  of th is  p e r f e c t  
s ta g e  w e re  a t  f i r s t  c lo s e d , p e r i th e c ia - l ik e  s t r u c t u r e s ,  s im i la r  to  th o se  
d e s c r ib e d  b y  S o r a u e r ,  b u t, on m a tu ra t io n , th e y  d ev e lo p ed  in to  a p o th e c ia  
ty p ic a l  of the  D is c o m y c e te s . F o r  th is  r e a s o n  he p la c e d  th is  p e r f e c t
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5s ta g e  in  th e  genus F a b r a e a  a n d  n a m e d  i t  F a b r a e a  m a c u la ta  ( L e v . ) A tk .
He w as of the op in ion  th a t S o r a u e r 's  S tig m a  te a  m e s ip i l i  wa s  p ro b a b ly  
id e n tic a l  w ith  F a b r a e a  m a c u la ta .  A tk in so n  w as ab le  to  o b ta in  the  c o n id ia l 
s ta g e  of the fungus f r o m  n a tu ra l ly  p ro d u c e d  a s c o s p o r e s  b u t he d id  no t 
s u c c e e d  in  o b ta in in g  th e  p e r f e c t  s ta g e  f r o m  c o n id ia l  c u l tu r e s .
K lebahn  (15) a g r e e d  w ith  A tk in so n  th a t  the p e r f e c t  s ta g e  of 
E n to m o s p o r iu m  b e lo n g s  in the  D isc o m y c e te s  b u t he c r e a te d  the  new  
genus E n to m o p e z iz a  in  w h ich  he p la c e d  th is  p e r f e c t  s ta g e  a n d  n a m ed  it 
E n to m o p e z iz a  s o r a u e r i .  In 1932 N a n n fe ld t (19) t r a n s f e r r e d  the  l a s t  
s p e c ie s  to  the gen u s D ip lo c a rp o n  an d  thus the  n am e  b e c a m e  D ip lo c a rp o n  
s o r a u e r i  ( K le b . ) N an n f.
A t p r e s e n t  th e re  is s o r t  of d is a g r e e m e n t  b e tw een  p la n t p a th o lo ­
g is ts  a n d  m y c o lo g is ts  c o n c e rn in g  the  c o r r e c t  n am e  of the  p e r f e c t  s ta g e  
of E n to m o s p o r iu m  m a c u la tu m  L e v . P la n t p a th o lo g is ts , in g e n e r a l ,  
a c c e p t  the  n am e  F a b r a e a  m a c u la ta  (L e v .)  A tk . a s  the c o r r e c t  one w hile  
m o s t m y c o lo g is ts  (2 , 7) a c c e p t  the  n a m e  D ip lo c a rp o n  s o r a u e r i  (K le b .)  
N an n f.
K lebahn  (15) a f te r  c a r e f u l  m o rp h o lo g ic a l a n d  p h y s io lo g ic a l 
s tu d ie s  of E n to m o s p o r iu m  f r o m  v a r io u s  h o s ts  r e c o g n iz e d  tw o d is t in c t  
s p e c ie s ,  v iz : (1) E n to m o s p o r iu m  th u e m e n ii  (C ooke) S a c c . on C ra ta e g u s ,  
a n d  (2) E n to m o s p o r iu m  m a c u la tu m  L e v , on p e a r ,  lo q u a t, q u in c e , an d  
a m e la n c h ie r .  The fungus on c o to n e a s te r  show ed  only  s l ig h t  d if fe re n c e s  
f r o m  the  l a t t e r .  A c co rd in g  to  the s a m e  a u th o r  th e  fungus f r o m  p e a r
6in fe c te d  p e a r  b u t gave u n c e r ta in  r e s u l t s  on q u in ce  an d  d id  n o t in fe c t 
m e d la r ,  c o to n e a s te r  an d  c r a ta e g u s .  The fungus f r o m  q u in c e , on th e  
o th e r  han d , r e a d i ly  in fe c te d  qu in ce  a n d  p e a r  a n d  gave s l ig h t  in fe c tio n  
on m e d la r ,  a m e la n h ie r ,  an d  c o to n e a s te r ,  b u t d id  n o t in fe c t c r a ta e g u s .
In 1937, G ro v e  (12) on the  b a s is  of m o rp h o lo g ic a l c h a r a c te r s  
re c o g n iz e d  E n to m o s p o r iu m  m a c u la tu m  L e v , , w ith  s p o re  m e a s u re m e n ts  
fo r  th e  type 18-23 u  b y  10-12 u , a s  th e  only  e x is t in g  s p e c ie s  w ith  th r e e  
v a r i e t i e s ,  v iz ; (1) v a r ,  d o m e s t ic u m  on M esp ilu s  w ith  s p o re s  s m a l le r  
in  a l l  d im e n s io n s  th an  the type b u t w ith  lo n g e r  l a t e r a l  s e ta e  (a p p e n d ag e s) ; 
(2) v a r ,  m e s p i l i  on c o to n e a s te r ,  q u in c e , P y ru s  s i l v e s t r i s , M e s p i lu s , 
a n d  a m e la n h ie r  w ith  the  l a t e r a l  c e l ls  l a r g e r  an d  m o re  ro u n d e d , the  
p e d ic e ls  th ic k e r  a n d  the l a t e r a l  s e ta e  s h o r te r  th an  the ty p e ; a n d  (3) v a r .  
cy d o n iae  w ith  s p o re s  12-13 u  b y  6 -5  u . The s p o re s  of th e  l a s t  v a r ie ty ,  
a c c o rd in g  to  th is  a u th o r ,  a r e  m u ch  s m a l le r  a n d  th e r e f o r e  e a s i ly  d i s ­
tin g u ish a b le  f r o m  th o se  of the  o th e r  v a r i e t i e s .
S te w a r t  (30) a f te r  e x te n s iv e  c r o s s  in o c u la tio n s  r e p o r te d  th a t  he 
s u c c e e d e d  in  in fec tin g  p e a r  w ith  the fungus f r o m  c ra ta e g u s  a n d  q u in c e , 
q u in ce  w ith  the fungus f r o m  c ra ta e g u s  a n d  p e a r ,  a n d  c ra ta e g u s  w ith  the  
fungus f r o m  p e a r ,
L a u b e r t  (16) w as of the op in ion  th a t  th e re  a r e  m o rp h o lo g ic a l an d  
p h y s io lo g ic a l d if f e re n c e s  b e tw e e n  the fo r m s  of E n to m o sp o r iu m  
m a c u la tu m  o c c u r r in g  on p e a r  a n d  q u in ce  a n d  s u g g e s te d  the  d is tin c tio n  
of th e m  in to  f .  p i r i  a n d  f ,  c y d o n ia e , r e s p e c t iv e ly .  He a ls o  r e p o r te d
7th a t  th e  fungus w as t r a n s m is s ib le  f r o m  p e a r  to  a p p le  le a v e s  b u t  the 
c lo s e ly  r e la te d  fo rm s  f r o m  M e s p ilu s , c o to n e a s te r  a n d  c ra ta e g u s  d id  
n o t a p p e a r  to  be a b le  to in fe c t  f r u i t  t r e e s .  L a u b e r t ‘s v iew  w as o p p o sed  
b y  W en ze l (32) who s ta te d  th a t  in  A u s t r ia  the  t r a n s f e r  of the  fungus 
f r o m  q u in ce  to  p e a r  w as v e r y  co m m o n .
M o o re  (18) a f te r  rev ie w in g  the  s u b je c t  s u g g e s te d  th a t  it  is  b e s t  
to  r e g a r d  the  fu n g i o c c u r r in g  on the d if f e r e n t  h o s ts ,  w ith  the  only 
p o s s ib le  e x c e p tio n  of th a t  on c r a ta e g u s ,  a s  s t r a in s  of th e  s p e c ie s  
E n to m o s p o r iu m  m a c u la tu m  L e v .
A c co rd in g  to  S m ith  (27) E n to m o s p o r iu m  m a c u la tu m  (F a b r a e a  
m a c u la ta ) is one of the fu n g i c a u s in g  le a f  sp o t of P h o tin ia  a rb u t i fo l ia  ( A i t . ) 
L in d l. (H e te ro m e le s  a rb u n tifo l ia  R o e m 0) in  C a l i fo rn ia .  H o w ev e r, he w as 
of the  op in ion  th a t th e  fungus on th is  h o s t m ay  n o t be id e n tic a l  w ith  th a t  
c a u s in g  le a f  b lig h t of p e a r  b e c a u s e ,  a lth o u g h  le a f  b lig h t of the  l a s t  h o s t 
is  co m m o n  in  s e v e r a l  p a r ts  of the  c o u n try  i t  is  n o t know n on p e a r s  in 
C a l i fo rn ia .
S to w e ll (31) in v e s t ig a te d  the  E n to m o s p o r iu m  th a t  co m m o n ly  o c c u rs  
on c ra ta e g u s  in N o r th  A m e r ic a  an d  co n c lu d ed  th a t th is  fungus is  s p e c i ­
f ic a l ly  d is t in c t  f r o m  m e m b e rs  of the s a m e  gen u s a ffe c tin g  p e a r ,  qu in ce  
a n d  o th e r  h o s ts .  He a ls o  co n c lu d ed  th a t  E n to m o s  p o r  iu m  thue m e n ii 
(C ooke) S a c c . is  the  c o r r e c t  n a m e  to  a p p ly  to th e  fungus on c r a ta e g u s .
F o r  th e  p e r fe c t  s ta g e  of th is  s p e c ie s ,  w h ich  he f i r s t  d e s c r ib e d ,  he p r o ­
p o se d  the b in o m ia l F a b r a e a  th u e m e n ii  s p .  n o v .
8P ie h l  a n d  H ild e b ra n d  (21) a r e  th e  on ly  w o rk e rs  who m ade a  
th o ro u g h  in v e s t ig a tio n  of the life  h is to r y  of E n to m o s p o r iu m  m a c u la tu m  
in  v i t r o . T hey  r e p o r te d  th a t  o p tim u m  pH fo r  the fungus w as 60 8 - 7 .4 ,  
o p tim u m  te m p e r a tu r e  18-2 1°C , an d  b e s t  m e d iu m  fo r  g ro w th  a n d  s p o r u -  
la tio n  p o ta to -d e x tro s e  a g a r .  T hey  o b ta in e d  the p e r fe c t  s ta g e  of the  
fungus on s t e r i l i z e d  qu in ce  le a v e s  f lo a te d  on a  5 p e r  c en t s u c r o s e  s o lu ­
tio n  an d  on a  q u in c e - le a f  a g a r  m e d iu m  in o c u la te d  w ith  a  p u re  c o n id ia l 
c u l tu r e .  In b o th  c a s e s  m a tu re  a s c i  w e re  found th re e  m on ths a f te r  in ­
o c u la t io n . H o w ev e r, th ey  w e re  no t a b le  to  o b ta in  c u l tu re s  f r o m  a s c o -  
s p o re s  p ro d u c e d  in c u l tu re .
F r o m  A tk in s o n 's  (5 , 6 ) w o rk  i t  h as  b een  s ta te d  (30) th a t  the 
m e th o d  of o v e rw in te r in g  of E n to m o s p o r iu m  m a c u la tu m  is  by  m ean s  of 
m y c e liu m  s a p ro p h y tic a l ly  g ro w n  in the  fa lle n  in fe c te d  le a v e s .  In the  
s p r in g  th is  m y c e liu m  p ro d u c e s  a p o th e c ia  an d  a s c o s p o re s  w h ich  c o n s t i ­
tu te  the  p r im a r y  s o u rc e  of in o cu lu m . H o w ev er, it  a p p e a r s  th a t  the 
a s c ig e ro u s  s ta g e  of the fungus is  by  no  m ean s  co m m o n , an d  th a t  th e re  
a r e  o th e r  m e a n s  of o v e rw in te r in g . T hus C u n n in g h am  (8 ) r e p o r te d  f r o m  
N ew  Z e a la n d  th a t  a f te r  a  co n tin u o u s s e a r c h  he f a i le d  to  fin d  the p e r f e c t  
s ta g e  of the  fungus in n a tu re  a n d  he f a i le d  to  p ro d u ce  i t  u n d e r a r t i f i c i a l  
c o n d itio n s .
G o ld sw o rth y  a n d  S m ith  (10) a l s o  r e p o r te d  th a t  the a s c o s p o re  s ta g e  
of the  fungus is  v e ry  in f re q u e n t. A c c o rd in g  to  th e s e  a u th o rs  o v e rw in te re d
9co n id ia  on d is e a s e d  l e a v e s '*1 m ay  c a u s e  s p r in g  in fe c tio n  b u t th ey  w e re  of 
the  op in io n  th a t  th is  is  of no im p o r ta n c e  in  s p re a d in g  the  d ise a se ,, T hey 
fo u n d  th a t ,  in M a ry la n d  a n d  M is s o u r i ,  E n to m o s p o r iu m  m a c u la tu m  o v e r ­
w in te rs  p r im a r i ly  a s  m y c e liu m  on b a r k  c a n k e rs  on tw ig s . D u rin g  la te  
w in te r  m y c e liu m  in  the  b a r k  c a n k e rs  fo rm s  a c e r v u l i  in  w h ich  i n  e a r ly  
s p r in g  co n id ia  a r e  p roduced ,, The co n id ia  e s c a p e  th ro u g h  c ra c k s  of the  
b a r k  a n d  in fe c t th e  new  grow th ,, The b a r k  of young g ro w th  m ay  b e co m e  
in fe c te d  an y  tim e  d u rin g  the  g ro w in g  s e a s o n . In som e of th e s e  b a r k  in ­
fe c tio n s  th e  m y c e liu m  o v e rw in te rs  a n d  th e  life  c y c le  of th e  p a th o g en  is 
c o m p le te d  w hen co n id ia  a r e  p ro d u c e d  in th e m  the  fo llow ing  s p r in g .
P la k id a s  (22) r e p o r te d  th a t u n d e r  L o u is ia n a  c o n d itio n s  he fa i le d  
to  fin d  the  p e r fe c t  s ta g e  of the fungus d u rin g  th e  w in te r  a n d  sp r in g  a s  he 
a ls o  f a i le d  to  f in d  b a r k  c a n k e rs  on the  tw ig s . On the  o th e r  h an d , he 
found  v ia b le  co n id ia  in  ab u n d an ce  on d ead  le a v e s  on the g ro u n d  in the  
s p r in g ,  a n d  w as a b le  to re p ro d u c e  the  d is e a s e  b y  su sp en d in g  co n id ia  - 
b e a r in g  d e ad  le a v e s  in  w ire  b a sk e ts  on the t r e e s .  He a ls o  n o te d  th a t  
a lm o s t  in v a r ia b ly  the  d is e a s e  a p p e a re d  f i r s t  on th e  le a v e s  of the  lo w e r 
b ra n c h e s  of p e a r  t r e e s ,  w h ich  in d ic a te d  th a t  the  in i t ia l  in o c u lu m  p ro b a b ly  
c o n s is te d  of c o n id ia  f r o m  the  d e ad  o v e rw in te re d  le a v e s .
The a u th o rs  p ro b a b ly  m ean  c o n id ia  p ro d u c e d  in  the  sp r in g  on 
d ead  le a v e s  w h ich  had  o v e rw in te re d  on the  g ro u n d .
D ESC R IPTIO N  O F THE DISEASE ON PHOTINIAS
D is e a s e d  p lan ts  of b o th  s p e c ie s  of p h o tin ia  a r e  c h a r a c te r iz e d  by  
n u m e ro u s  s m a l l  s p o ts  on b o th  le a f  su rfa c e s*
V e ry  young in fe c tio n s  a p p e a r  a s  m in u te , s l ig h tly  r a i s e d ,  do ts  on 
e i th e r  s u r fa c e  of th e  leaf* T h e se  do ts g ra d u a lly  e n la r g e ,  re a c h in g  a  
s iz e  of a b o u t 3 to  4 m m . in  d ia m e te r ,  a n d  e x ten d  to  the o p p o s ite  s u r fa c e  
(P la te s  1 an d  2). O ld e r sp o ts  have a  s l ig h tly  d e p re s s e d  c e n te r ,  r a i s e d  
d e fin ite  m a r g in s ,  a n d  a r e  m o re  o r le s s  c i r c u la r  in s h a p e . On the  young 
re d d is h -p u rp le  g ro w th  of P .  g la b ra  the  young sp o ts  a r e  of a  d a rk e r  
p u rp le  c o lo r  th a n  th a t  of the  s u r ro u n d in g  h e a lth y  t i s s u e  w hile  o ld e r ,  
n e c r o t ic  sp o ts  have c e n te r s  a s h y - g r a y  in c o lo r  a n d  d a rk  p u rp le  m a r g in s .  
On o ld e r ,  g r e e n  le a v e s  young sp o ts  a r e  of a p u rp l i s h  c o lo r  a n d  o ld e r  
n e c r o t ic  sp o ts  have the  sa m e  a s h y - g r a y  c e n te r s  an d  d a rk  p u rp le  m a r ­
g in s ,  s u r ro u n d e d  b y  an  in d e fin ite  l ig h te r  p u rp l i s h  h a lo . In b o th  c a s e s  
the  c e n te r s  of the sp o ts  on b o th  s u r f a c e s  a r e  d o tte d  w ith  m in u te  b la c k  
s p e c k s ,  th e  a c e r v u l i  of the  fu n g u s . In c a s e s  of l ig h t in fe c tio n , the  sp o ts  
a r e  d i s c r e te ,  b u t in  c a s e s  of h eav y  in fe c tio n  th ey  o ften  c o a le s c e  to  f o r m  
a n  in fe c te d  a r e a  of i r r e g u la r  s h a p e . In fec tio n s  fo r  th e  m o s t  p a r t  a r e  
l im ite d  to  the le a f  b la d e s  a n d  on ly  o c c a s io n a lly  a  few  sp o ts  a r e  found  
on p e tio le s  a n d  te n d e r  young s h o o ts .  H e av ily  a f fe c te d  le a v e s  f a l l  p r e ­
m a tu re ly ,  re s u l t in g  in  s e v e re  d e fo lia tio n .
In the  f ie ld  the f i r s t  sy m p to m s of the  d is e a s e  a p p e a r  in  la te
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M a rc h  o r  e a r ly  A p r i l  on P h o tin ia  s e r r u l a t a  a n d  a b o u t 10 to  15 days l a te r  
on P h o tin ia  g la b r a „ I t h as  b e e n  n o te d  th a t  in fe c tio n  in  the s p r in g  s t a r t s  
on the  fo liag e  of the b ra n c h e s  th a t to u c h  o r  a r e  c lo s e  to  th e  s u r fa c e  of 
the. g ro u n d  an d  p r o g r e s s e s  u p w ard s  a s  the s e a s o n  a d v a n c e s „ A t th e  s a m e  
tim e  it  w as found th a t  d ead  o v e rw in te re d  le a v e s  on the  g ro u n d  b o re  
n u m e ro u s  m a tu re  a c e r v u l i  co n ta in in g  v ia b le  co n id ia  in g r e a t  n u m b e rs .  
T he d is e a s e  w as r e p ro d u c e d  w hen d e ad  o v e rw in te re d  le a v e s  w e re  w a sh e d  
in w a te r  fo r  a  few  m in u te s  an d  the  w ash in g s  s p ra y e d  on h e a lth y  fo l ia g e 0 
I t  w ould  s e e m , th e r e f o r e ,  th a t  the b u lk  of in i t ia l  s p r in g  in fe c tio n  s t a r t s  
f r o m  co n id ia  p ro d u c e d  on d e ad  o v e rw in te re d  le a v e s .
D is e a s e  d ev e lo p m en t an d  sy m p to m  e x p re s s io n  a r e ,  in g e n e r a l ,  
the  s a m e  on b o th  s p e c ie s  of p h o tin ia  w ith  the on ly  d if fe re n c e  th a t P . 
s e r r u l a t a  a p p e a r s  to  be m o re  s u s c e p tib le  than  P . g la b r a . B o th  u n d e r 
n a tu r a l  a n d  a r t i f i c i a l  c o n d itio n s  of in fe c tio n , th is  s p e c ie s  ex h ib its  l a r g e r  
n u m b e rs  a n d  so m ew h a t l a r g e r  s iz e d  le s io n s  th an  does P„ g la b r a 0
M A T ER IA LS AND M ETHODS
P la n ts  u s e d  fo r  in o c u la tio n s  w e re  g ro w n  in  a  m ix tu re  of s te a m e d  
b o tto m  s o i l ,  p e a t m o s s , an d  r i v e r  s a n d  a t  a  r a t io  of 3 -1 -1  in  po ts of d if ­
f e r e n t  s iz e  depend ing  on the s iz e  of th e  p la n ts .
I s o la tio n s  f r o m  n a tu r a l ly  in fe c te d  p la n ts ,  o r  r e is o la t io n s  f r o m  
a r t i f i c i a l ly  in o c u la te d  o n e s , w e re  o b ta in e d  f r o m  le s io n s  on the  le a v e s .
In g e n e r a l  two m e th o d s  of is o la t io n  w e re  u s e d . In th e  f i r s t ,  the  d is e a s e d  
le a v e s  w e re  th o ro u g h ly  w ash ed  u n d e r ta p  w a te r  a n d  th en  w e re  s u r fa c e  
d is in fe c te d  by  im m e rs io n  fo r  th r e e  o r fo u r  m in u te s  in  an  a p p ro p r ia te  
c h e m ic a l .  Two d is in fe c ta n ts  w e re  u s e d , v iz : s a tu r a te d  so lu tio n  of c a l ­
c iu m  h y p o c h lo r ite , a n d  1:1000 s o lu tio n  of m e r c u r ic  c h lo r id e  (H g C ^ ) in 
50 p e r  c e n t a lc o h o l. The le a v e s  im m e r s e d  in  m e r c u r ic  c h lo r id e  a f te r  
d is in fe c tio n  w e re  r in s e d  tw ice  w ith  s t e r i l e  w a te r  an d  th en  d r ie d  b e tw ee n  
f i l t e r  p a p e r .  In the  c a s e  of c a lc iu m  h y p o c h lo rite  d is in fe c t io n , the 
le a v e s  w e re  d i r e c t ly  d r ie d  w ith o u t w a sh in g . S m a ll  p ie c e s  f r o m  the 
p e r ip h e ry  of th e  le s io n s  w e re  c u t a s e p t ic a l ly  a n d  t r a n s f e r r e d  to  P e t r i  
p la te s  c o n ta in in g  p o ta to -d e x tro s e  a g a r ,  fo u r p ie c e s  p e r p la te .  A f te r  a  
w e e k 's  in c u b a tio n  a t  ro o m  te m p e r a tu r e  a l l  p ie c e s  of t i s s u e  show ing 
fungus g ro w th  w e re  d is c a r d e d  an d  th e  re m a in in g  w e re  t r a n s f e r r e d  to  
s t e r i l i z e d  b e a n  pods in  t e s t  tu b e s .  T h is  w as done b e c a u s e  it  is  known 
th a t  F a b r a e a  m a c u la ta  is  a n  e x tr e m e ly  s lo w  g ro w in g  fu n g u s . A ny fungus
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g ro w th  a p p e a r in g  w ith in  a b o u t a  w eek  a f te r  p la tin g  of th e  t i s s u e  p ie c e s  
w as c e r ta in  to  be  c o n ta m in a n t. A f te r  f if te e n  m o re  d ays of in c u b a tio n  
t r a n s f e r s  of fungus g ro w th  w e re  m ade f r o m  th e  b e a n  pods to  p o ta to - 
d e x tro s e  or. b e a n -p o d -d e x tro s e  a g a r  s la n t s .
In the s e c o n d  m e th o d  a c e r v u l i - b e a r in g  le a v e s  w e re  th o ro u g h ly  
w ash ed  u n d e r ta p  w a te r  a n d  d r ie d  b e tw e e n  f i l t e r  p a p e r .  T hen  w ith  the 
a id  of a  f la m e d  n e e d le  the s p o re  m a s s e s  w e re  re m o v e d  f r o m  the  a c e r v u l i  
u n d e r th e  m e d iu m  pow er o b je c tiv e  of th e  d is s e c t in g  m ic ro s c o p e  a n d  s u s ­
p en d ed  in  s t e r i l e  w a te r .  A few  d ro p s  of th is  s u sp e n s io n  w e re  p o u re d  
in to  P e t r i  p la te s  c o n ta in in g  2 p e r  c e n t  a g a r  a n d  s p r e a d  to  c o v e r  the 
e n t i r e  s u r fa c e  of the  m e d iu m . T h e se  p la te s  w e re  k e p t open  fo r  a  s h o r t  
t im e  to  a llo w  the w a te r  of the s u sp e n s io n  to  e v a p o ra te ,  an d  th en  s in g le  
s p o re s  w e re  p ic k e d  up a long  w ith  a  s m a l l  p iece  of a g a r  u n d e r the h ig h  
p o w er o b je c tiv e  of the  d is s e c tin g  m ic ro s c o p e  b y  m ean s  of a  v e ry  f in e -  
p o in ted  n e ed le  a n d  t r a n s f e r r e d  d i r e c t ly  to p o tfc to -d e x tro se  o r  b e a n -p o d  
d e x tro s e  a g a r  s la n t s .
In o cu la tio n s  w e re  m ade  w ith  s p o re  su sp e n s io n s  a t  a  c o n c e n tra t io n  
of a b o u t 25 s p o re s  p e r  low  p o w er f ie ld  of the com pound  m ic ro s c o p e .
S p o re  su sp e n s io n s  w e re  p r e p a r e d  b y  ad d in g  ta p  w a te r  to  25 to  30 day  
o ld  c u l tu re s  g ro w in g  on b e a n  p o d -d e x tro s e  s la n t s .  The s u r fa c e  of the  
m e d iu m  w as ru b b e d  l ig h tly  w ith  a  ru b b e r  p o lic e m a n  a n d  th e  r e s u l t in g  
s u s p e n s io n  w as d ilu te d  to  g ive  the  d e s i r e d  c o n c e n tra t io n .
TWo m eth o d s of in o c u la tio n  w e re  u s e d  in  p a r a l le l .  In  the f i r s t
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m e th o d  th e  s p o re  s u sp e n s io n  w as a p p lie d  u n d e r low  p r e s s u r e  w ith  an  
E r w a y  g la s s  s p r a y e r  c o n n e c te d  w ith  a  c o m p re s s e d  a i r  l in e 0 In o c u la ted  
p la n ts  w e re  a llo w ed  to  d ry  fo r  a  few  m in u te s  a n d  th en  w e re  p la c e d  in  a  
m o is t  c h a m b e r  fo r  five to  se v e n  d a y s 0 P la n ts  re m o v e d  f r o m  the  m o is t  
c h a m b e r  w e re  k e p t on a  g re e n h o u se  bench,, In the s e c o n d  m e th o d  only  
s m a l l  p la n ts  w e re  u se d  a n d  the in o c u la tio n s  w e re  m ade in a  ro o m  w ith  
c o n s ta n t  te m p e r a tu r e  of 22° C . In th is  m e th o d  the in o cu lu m  w as a p p lie d  
w ith  a  h an d  a to m iz e r .  In o c u la ted  p la n ts  w e re  im m e d ia te ly  c o v e re d  w ith  
b e l l  j a r s  l in e d  w ith  w et p a p e r  to w e ls  in  o rd e r  to  m a in ta in  a s  h igh  
h u m id ity  a s  p o s s ib le .  E v e r y  48 h o u rs  fo llow ing  in o c u la tio n  a l l  p lan ts  
w e re  s l ig h t ly  s p ra y e d  w ith  p u re  w a te r  an d  a f te r  10 days w e re  u n c o v e re d  
an d  t r a n s f e r r e d  in  th e  g re e n h o u se .
S tu d ies  on the  p h y s io lo g y  of the fungus w e re  m ade by  t r a n s f e r r in g  
s in g le  s p o re s  of the  v a r io u s  is o la te s  u s e d  in  th is  s tu d y , to  t e s t  tubes 
c o n ta in in g  5 m l. of the  a p p ro p r ia te  m e d ia . T h e se  t r a n s f e r s  w e re  m ade 
in  the  s a m e  m e th o d  u s e d  fo r  i s o la t io n s ,  f r o m  25 to  30 d ay  o ld  c u l tu re s  
g ro w in g  on b e a n - p o d -d e x t ro s e .
U n less  o th e rw is e  s ta te d ,  the  m e d iu m  u s e d  th ro u g h o u t th e se  e x ­
p e r im e n ts  fo r  ro u tin e  t r a n s f e r s  a n d  in o c u lu m  p ro d u c tio n  w as b e a n -p o d -  
d e x tro s e  a g a r .  T h is  m e d iu m  w as p r e p a r e d  a s  fo llo w s: 200 g of e i th e r  
f r e s h  o r f r o z e n  s t r in g  b e a n s  w e re  s te a m e d  in the  a u to c la v e  fo r  30 
m in u te s  in  500 m l. of w a te r .  T hen  th e y  w e re  g ro u n d  to  pu lp  in a  W arin g  
B le n d e r  a n d  f i l t e r e d  th ro u g h  fo u r  l a y e r s  of c h e e s e c lo th . T he f i l t r a te  w as
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m ade  up  to  1 ,0 0 0  m l .  by the  a d d itio n  of w a te r ,  20 g d e x tro s e  an d  17 g 
a g a r  w e re  a d d ed , tu b e d , an d  s t e r i l i z e d  a t  15 lb s .  p r e s s u r e  fo r  20 
m in u te  s .
D u rin g  the  c o u rs e  of th is  s tu d y  i t  w as found  th a t b e t te r  s p o r u la -  
t io n  w as o b ta in ed  w hen s p o re  t r a n s f e r s  w e re  m ade w ith  the  l e a s t  p o s s ib le  
q u a n tity  of m y c e liu m . To do s o , a  p iece  of a b o u t 1 s q u a re  c m  w as c u t 
f r o m  a  s p o ru la t in g  c u ltu re  w ith  the  a id  of a  t r a n s f e r  n e e d le . T h is  p ie ce  
w as th e n  t r a n s f e r r e d  to  the f r e s h  m e d iu m  w ith  the sp o ru la tin g  s u r fa c e  
fa c in g  th e  s u r fa c e  of the m e d iu m  to  w h ich  it w as ru b b e d  in o rd e r  to  
s p r e a d  the  s p o r e s .  O r ig in a l  p ie c e s  of in o c u lu m  w e re  a lw ay s  d is c a rd e d .
M ic ro to m e  s e c tio n s  of d is e a s e d  m a te r ia l  w e re  p re p a re d  a c c o r d ­
ing to  the  m e th o d  d e s c r ib e d  by  S a ss  (26), u s in g  F .A .A .  fo r  k illin g  an d  
f ix in g , a n d  the  T e r t i a r y  B u ty l a lc o h o l s e r i e s  fo r  d e h y d ra tio n . The 
s e c t io n s  w e re  s ta in e d  w ith  a  s a f r a n in - f a s t - g r e e n  c o m b in a tio n  d e s c r ib e d  
b y  the  s a m e  a u th o r .
F o r  k in d s  a n d  s o u rc e  of h o s t p la n ts  u se d  in in o c u la tio n  e x p e r i ­
m e n ts  s e e  u n d e r " C ro ss  In o c u la tio n s . "
E X P E R IM E N T A L  R E SU L T S
Iso la tio n s
Is o la tio n s  w e re  m ade  f r o m  d is e a s e d  m a te r i a l  c o l le c te d  in  th e  f o l ­
low ing lo c a tio n s  in L o u is ia n a : F o ls o m , H am m o n d , an d  B a to n  R o u g e0 
T h e se  c o lle c tio n s  r e p r e s e n te d  sp e c im e n s  f r o m  s e v e r a l  p e a r ,  lo q u a t, 
a n d  q u in ce  t r e e s ,  a n d  P h o tin ia  g la b ra  a n d  P h o tin ia  s e r r u l a t a  b u s h e s .
T is s u e  is o la tio n s  m a in ly  y ie ld e d  an  E n to m o s p o r iu m  ty p ic a l of 
the im p e r fe c t  s ta g e  of F a b r a e a  m a c u la ta  an d  s in g le  s p o re  is o la te s  
y ie ld e d  only  th is  fungus „
O th e r fu n g i is o la te d  in low  p e rc e n ta g e s  a lo n g  w ith  E n to m o s p o r iu m  
r e p r e s e n te d  s p e c ie s  of A l t e r n a r i a ,  F u s a r iu m , a n d  A s p e r g i l lu s ,
A n a t te m p t  w as m ade  to  c o m p a re  the  tw o m e th o d s  of is o la tio n  
e m p lo y e  do T a b le s  I an d  II in d ic a te  the  f re q u e n c y  of E n to m o s p o r iu m  in 
th e se  e x p e r im e n ts .
F r o m  the  above e x p e r im e n ts  i t  w as c o n c lu d e d  th a t  the  s in g le  
s p o re  m e th o d  w as m u ch  s u p e r io r  to  the  t i s s u e  m e th o d . The m a in  d i s ­
a d v an ta g e  of the  t i s s u e  m e th o d  w as the  s lo w n e s s  of E n to m o s p o r iu m  
g ro w th . D u rin g  th e  20 to  25 d ays b e fo re  the  f in a l  t r a n s f e r  to  a g a r  
s la n ts  c o n ta m in a tio n s  w e re  o ften  o v e rru n n in g  the  o r ig in a l  in o c u lu m  an d  
a ls o  o ften  the o r ig in a l  in o c u lu m  w as d ry in g  o u t. T he  la b o r io u s n e s s  of 
th is  m e th o d  r e q u i r in g ,  a s  i t  d id , s e v e r a l  t r a n s f e r s ,  w as a n o th e r
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T a b le  1. F r e q u e n c y  of E n to x n o sp o riu m  is o la tio n s  f r o m  n a tu r a l ly  in fe c te d  le a v e s  b y  the t i s s u e
c u l tu re  m e th o d .
N o . is o la tio n s  N o . N o . of N o . %
H o s t ________L o c a tio n ________a t te m p te d _____E n to m o s p o r iu m  o th e r  fu n g i s t e r i l e  E n to m o s p o r iu m
P .  g la b ra F o ls o m 30 16 4 10 53
P .  g la b ra F o ls  om 45 22 7 16 49
P .  s e r r u l a t a F o ls o m 25 9 3 13 36
P e a r F o ls  om 35 28 2 5 80
L o q u a t F o ls o m 36 24 5 7 73
P e a r H am m o n d 40 23 8 9 57
P e a r B ato n  R ouge 28 15 2 11 53
Q uince B a to n  R ouge 32 17 5 10 53
T ab le  II . F re q u e n c y  of E n to m o s p o r iu m  is o la tio n s  f r o m  n a tu r a l ly  in fe c te d  le a v e s  b y  the  s in g le
s p o re  m e th o d .
N o . is o la t io n s  N o . N o . of N o . %
H o st L o c a tio n ________a t te m p te d _____ E n to m o s p o r iu m  o th e r  fu n g i s t e r i l e  E n to m o s p o r iu m
P . g la b ra F o ls o m 25 18 0 2 72
P .  g la b ra F o ls o m 25 24 0 1 96
P .  s e r r u l a t a F o ls o m 15 12 0 3 80
P e a r F o ls o m 25 22 0 3 88
L o q u a t F o ls o m 20 17 0 3 85
P e a r H am m o n d 30 28 0 2 93
P e a r B a to n  R ouge 30 26 0 4 87
Q uince B a to n  R ouge 20 19 0 1 95
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d is a d v a n ta g e . F o r  th is  r e a s o n  the s in g le  s p o re  m e th o d  w as f in a l ly  e m ­
p lo y ed  th ro u g h o u t th is  s tu d y 0
A fte r  the o r ig in a l  is o la te s  w e re  ro u g h ly  te s te d  on th e i r  r e s p e c ­
tiv e  h o s t fo r  p a th o g e n ic ity  five  w e re  r e ta in e d  fo r  f u r th e r  s tu d ie s .
T h e se  w e re  the  fo llow ing :
Is o la te____________________________ S o u rce____________________ L o ca tio n
A c*  P h o tin ia  g la b ra  F o ls o m
Cc L o q u a t 11
Dc P e a r  11
Gt Q uince B aton  R ouge
He P h o tin ia  s e r r u l a t a  F o ls o m
*c -  is o la te s  o r ig in a l ly  f ro m  s in g le  s p o re  is o la t io n s ,
t  -  is o la te s  o r ig in a lly  f r o m  t is s u e  iso la tio n s  f r o m  w hich  s in g le  s p o re  
s u b c u ltu re s  w e re  m a d e .
C ro s s  In o cu la tio n s
C ro s s  in o c u la tio n s  w e re  co n d u c ted  fo r the  p u rp o se  of d e te r m in ­
ing w h e th e r  o r  n o t th e re  w e re  an y  d if fe re n c e s  in  the  p a th o g en ic ity  of the 
v a r io u s  E n to m o s p o r iu m  is o la te s  w hen a p p lie d  to  h o s ts  d i f f e r e n t  f r o m  
th o se  f r o m  w h ich  th e y  o r ig in a te d .
P la n ts  u s e d  in  th e se  e x p e r im e n ts  w e re  ro o te d  p e a r  cu ttin g s  an d  
s e e d l in g s ,  ro o te d  c u ttin g s  of P h o tin ia  g la b r a , a n d  s e e d lin g s  of P h o tin ia  
s e r r u l a t a .  Q uince p la n ts  w e re  n o t in c lu d e d  b e c a u s e  i t  w as im p o s s ib le  to
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s e c u r e  su c h  p la n ts  f r e e  f r o m  n a tu r a l  in fe c tio n . P y ra c a n th a  w as a l s o  in ­
c lu d ed  in th e se  e x p e r im e n ts  a s  a  p o te n tia l  h o s t b e c a u s e  E n to m o s p o r iu m  
h as  b e e n  r e p o r te d  on i t  in  L o u is ia n a  (23).
G row n c u ttin g s  w e re  p ru n e d  b a c k  and  a llo w e d  to p ro d u ce  new  
g ro w th , a n d  s e e d lin g s  w e re  a b o u t fiv e  m on ths o ld  a t  the tim e  of in o c u ­
la tio n s  so  th a t  young te n d e r  g ro w th  w as a lw ay s  a v a i la b le .
In e a c h  t e s t  tw o p la n ts  f r o m  e a c h  h o s t w e re  u s e d . One w as 
s p ra y e d  w ith  a  c o n id ia l  s u sp e n s io n  f r o m  the  is o la te s  to  be te s te d ,  a n d  
th e  o th e r  w ith  ta p  w a te r  to  s e r v e  a s  c o n tro l .  F in a l  o b s e rv a tio n s  fo r  i n ­
fe c tio n  w e re  m ade 20 days a f te r  in o c u la tio n .
No d if fe re n c e  in the r e s u l t s  w as found  w h e th e r  the in o c u la tio n s  
w e re  m ade  in  the g re e n h o u se  o r in  a  c o n s ta n t  te m p e ra tu re  ro o m . The 
te m p e ra tu re  of the g re e n h o u se  d u rin g  th e s e  e x p e r im e n ts  w a s  k e p t c o n ­
s ta n t  a t  a b o u t 26° C w hile  th a t  of the c o n s ta n t te m p e r a tu r e  ro o m  w as 
22 °  C .
T he r e s u l t s  of th e se  e x p e r im e n ts  a r e  p re s e n te d  in  T ab le  IE .
F r o m  th e  r e s u l t s  of th e se  e x p e r im e n ts  i t  a p p e a re d  th a t  none of 
th e  is o la te s  te s te d  w as p a th o g en ic  on p y ra c a n th a . I s o la te s  A c an d  He 
( f ro m  P .  g la b ra  a n d  P .  s e r r u l a t a , r e s p e c t iv e ly )  a p p e a re d  id e n tic a l  in 
th a t  th e y  w e re  p a th o g en ic  on p e a r ,  lo q u a t, P . g la b r a , a n d  P . s e r r u l a t a . 
I s o la te s  Dc (p e a r )  a n d  G t (q u in ce) b e h a v e d  a lik e  p a th o g e n ic a lly ; th e y  in ­
fe c te d  r e a d i ly  p e a r  a n d  lo q u a t, b u t in  no  c a s e  d id  th e y  c a u s e  in fe c tio n  on 
e i th e r  P .  g la b ra  o r  P .  s e r r u l a t a .  I s o la te  Cc (lo q u a t)  w as r e a d i ly
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p a th o g en ic  to  p e a r  a n d  lo q u a t. H o w ev e r, the  r e s u l t s  on p h o tin ia s  w ith  
th is  is o la te  w e re  n o t c o n s is te n t .  In so m e  of th e  e x p e r im e n ts  in fec tio n  
r e s u l t e d  on b o th  p h o tin ia s ; in  o th e r s ,  P .  g la b ra  w as in fe c te d  b u t n o t P .  
s e r r u la ta  o r  v i c e - v e r s a 0 In in s ta n c e s  in  w h ich  th e  lo q u a t is o la te  c a u s e d  
in fe c tio n  on e i th e r  P .  g la b ra  o r P . s e r r u l a t a , on ly  r e la t iv e ly  few  a n d  
s c a t t e r e d  sp o ts  d e v e lo p e d  in  c o n t r a s t  to  th e  v e ry  n u m e ro u s  sp o ts  d e ­
v e lo p in g  on p e a r  a n d  lo q u a t.
In cu b a tio n  p e r io d  ( tim e  la p se  f r o m  in o c u la tio n  to  a p p e a ra n c e  of 
le s io n s )  fo r  p e a r ,  lo q u a t, a n d  P .  s e r r u l a t a  v a r ie d  f r o m  8 to  10 d ay s; 
fo r  P .  g la b ra  th is  p e r io d  w as so m e w h a t lo n g e r ,  b e tw e e n  12 an d  15 d a y s .
T ab le  II I . R e s u lts  of c r o s s  in o c u la tio n s  b e tw ee n  five  E n to m o sp o r iu m  
is o la te s  a n d  fiv e  h o s ts .
I s o la te  an d  i ts  S o u rce
H o st
in o c u la te d
A c 
P . g la b ra
Cc
L o q u a t
Dc




P . s e r r u l a t a
P e a r +* + + + +
L o q u a t + + + , + +
P . g la b ra + + - - +
P . s e r r u l a t a + ± - - +
P y ra c a n th a - - - \ — -
* + in fe c tio n  
-  n o n in fe c tio n  
+ in c o n s is te n t  r e s u l t s
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P h y s io lo g ic a l S tu d ies
A s e r i e s  of e x p e r im e n ts  w as co n d u c ted  in  o rd e r  to  fin d  out 
w h e th e r  o r no t th e re  w ere  an y  d if fe re n c e s  in  the p h y s io lo g y  of the 
v a r io u s  is o la te s  th a t  c o u ld  be c o n n ec te d  w ith  d if fe re n c e s  in  p a th o g en ic ity  
on d if f e r e n t  h o s ts  .
A . G ro w th  a t  D iffe re n t T e m p e ra tu re s
The g ro w th  of the  fiv e  is o la te s  on p o ta to -d e x tro s e  a g a r  w as c o m ­
p a re d  a t  d if f e re n t  te m p e ra tu re s , ,  F iv e  re p l ic a t io n s  of e a c h  is o la te  fo r  
e a c h  te m p e r a tu r e  w e re  u s e d  a n d  the  d ia m e te r  of g ro w th  w as r e c o rd e d  
a f te r  th i r ty - f iv e  d a y s 0 T ab le  IV an d  F ig u re  1 show  the  r e s u l t s  of th e se  
e x p e r im e n ts  ,
I t a p p e a rs  f ro m  T ab le  IV an d  F ig u re  1 th a t  o p tim u m  te m p e ra tu re
fo r  a l l  i s o la te s  w as ab o u t 25° C an d  m in im u m  5° C . The la c k  of g ro w th  
o
a t  30 C is by  no  m ean s  a n  in d ic a tio n  th a t  th is  h ig h  te m p e r a tu r e  w as 
le th a l  to  the fu n g u s„ It w as found  th a t  w hen s p o r e s ,  a f te r  5 days a t  30° C 
a n d  w ith  no  s ig n  of g ro w th , w e re  t r a n s f e r r e d  to  lo w er te m p e r a tu r e s  th ey  
s t a r t e d  g ro w in g  r e g u la r ly .  T h is  in d ic a te d  th a t  th e  te m p e ra tu re  of 30° C 
in h ib ite d  the g e rm in a tio n  of the  fungus s p o re s  w ith o u t d e s tro y in g  th e i r  
v ia b il i ty , a t  l e a s t  d u rin g  the  5 -d a y  p e r io d .
W hen the  g ro w th  of the v a r io u s  is o la te s  w as c o m p a re d  a s  a n  
a v e ra g e  of a l l  t e m p e r a tu r e s  h ig h ly  s ig n if ic a n t d if fe re n c e s  w e re  fou n d . 
T hus the  c o lo n ie s  of the  p h o tin ia  is o la te s  A c an d  He w e re  s ig n if ic a n tly
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T ab le  IV . A v e ra g e  d ia m e te r  of g ro w th  in  m m  of E n to m o s p o r iu m  is o la te s  
g ro w n  a t  d if f e r e n t  te m p e r a tu r e s  on p o ta to -d e x tro s e  a g a r  fo r  
35 d a y s .
T e m p e ra tu re
Iso la te 5 10 15 20 25 30 M ean  ++
Ac 0 2 .9 0 + 6 .2 0  7 .0 0  8 .5 0 0 6 , 18
Cc 0 1. 70 4 .9 0  5 .6 0  6 .3 0 0 4 ,6 0
Dc 0 1 .4 0 4 . 10 4 .4 0  4 .6 0 0 3 .6 0
G t 0 1. 10 2 .4 0  4 .3 0  4 .8 0 0 3 , 10
He 0 2 ,8 0 6 .5 0  7 .8 0  9 .2 0 0 6 , 60
M ean 0 1 .80 4 . 80 5 . 80 6 .6 0 0
+ M ean s of fiv e  re p l ic a t io n s  
++ M ean s of fo u r  te m p e r a tu r e s  (1 0 -2 5 )
L .S .D .  .0 5  fo r  2 i s o la te s  a s  a n  a v e ra g e  of a l l  t e m p e r a tu r e s 0 .5 4
L .S .D . . 0 1  fo r  2 is o la te s  a s an  a v e ra g e  of a l l  t e m p e r a tu r e s 0, 71
L  • S o D . .0 5  fo r  2 is o la te s  a t one te m p e r a tu r e  only 1. 13
L . S • D . . 01  fo r  2 is o la te s  a t one te m p e ra tu re  only 1 .5 0
Lo S . D . „ 05 fo r  2 te m p e r a tu r e s  a s  an  a v e ra g e  of a l l  is o la te s 0 ,4 8
L .S .D . , 0 1  fo r  2 t e m p e r a tu r e s  a s  an  a v e ra g e  of a l l  is o la te s 0 ,6 3
T ab le  V. A n a ly s is  of v a r ia n c e  of a v e ra g e  d ia m e te r  of g ro w th  of 
E n to m o s p o r iu m  is o la te s  g rovm  a t  d if f e r e n t  te m p e ra tu re  
p o ta to -d e x tro s e  a g a r  fo r  35 d a y s .
s on
S o u rce  of D e g re e s  of S u m  of M ean
v a r ia t io n f r e e d o m s q u a r e s S q u a re F
Is o la te s 4 184 .69 4 6 . 17 6 0 . 75**
T e m p e ra tu re s 3 3 1 0 .3 4 103 .44 163 .1 0 * *
Is o l .  x  T em p . 12 23. 04 1 .92 2 .5 2 * *
E r r o r 80 6 0 .8 0 0 . 76
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T E M P E R A T U R E 0 C
F ig u re  1„ R e la tiv e  g ro w th  of 5 E n to m o s p o r iu m  is o la te s  
on P „ D oA .  a t  d if f e re n t te m p e r a tu r e s  fo r  35 
d a y s .
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l a r g e r  th a n  the  co lo n ie s  of the  re m a in in g  th r e e  iso la te s ,, I s o la te s  Dc 
(p e a r )  a n d  G t (q u in ce ) p ro d u c e d  th e  s m a l le r  c o lo n ie s .  T h e re  w as no 
s ig n if ic a n t  d if fe re n c e  b e tw e e n  is o la te s  A c a n d  He in  r e g a r d  to  th e i r  
c o lo n y  s i z e .  No s u c h  d if fe re n c e  w as o b s e rv e d  b e tw e e n  i s o la te s  Dc an d  
Gt„ I s o la te  Cc a p p e a re d  in te rm e d ia te  b e tw ee n  is o la te s  A c a n d  He a s  one 
g ro u p  an d  Dc a n d  G t a s  a  s e c o n d . Its  c o lo n ie s  w e re  s ig n if ic a n tly  s m a l le r  
th a n  th o se  of the f i r s t  g ro u p  b u t s ig n if ic a n tly  l a r g e r  th a n  th o se  of the 
s e c o n d .
W hen the g ro w th  of is o la te s  w as c o m p a re d  a t  one te m p e r a tu r e  
on ly  the  r e s u l t s  w e re  the s a m e  w ith  tw o e x c e p t io n s . A t 10° C is o la te s  
A c a n d  He a p p e a re d  a s  one g ro u p , a n d  is o la te s  C c , D c, a n d  G t a s  a 
s e c o n d . H o w ev e r, th e  d if fe re n c e  b e tw e e n  is o la te s  H e of the  f i r s t  g ro u p  
a n d  C c of the  s e c o n d  w as no t s ig n if ic a n t .  A t 15° C i s o la te s  A c an d  He 
a p p e a r e d  a g a in  a s  one g ro u p  w ith  c o lo n ie s  s ig n if ic a n tly  l a r g e r  th a n  th o se  
of is o la te s  C c a n d  Dc w h ich  a p p e a re d  a s  a  s e c o n d  g ro u p . A t th is  t e m ­
p e r a tu r e  is o la te  G t p ro d u c e d  c o lo n ie s  s ig n if ic a n tly  s m a l le r  th an  a l l  the  
o t h e r s .
B . G ro w th  on D if fe re n t A g a r  M ed ia
T he g ro w th  of th e  fiv e  is o la te s  w as c o m p a re d  on s ix  d i f f e r e n t  
a g a r  m e d ia , v iz : p o ta to -d e x tro s e  ( P . D . A . ) ,  b e a n - p o d -d e x t ro s e  ( B .P .  D . ), 
c a r r o t  d e x tro s e  ( C .D .A . ), m a l t - e x t r a c t  ( M .E .A . ) ,  E l l i o t t 's  a g a r ,  a n d  
C z a p e k 's  s u c r o s e  n i t r a te  m e d iu m  (C z ap e k ).
Of th e  above  m e d ia  P .D .A .  w as p r e p a r e d  a c c o rd in g  to  R ik e r  an d
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R ik e r  (2 5 ). C .D .A ,  w as p r e p a r e d  a s  P .D .A .  w ith  the on ly  d if fe re n c e  
th a t  300 g c a r r o t s  in s te a d  of p o ta to e s  w e re  u s e d  p e r  l i t e r  of m e d iu m .
B .P .D .  w as p r e p a r e d  a c c o rd in g  to  the  m e th o d  d e s c r ib e d  u n d e r 
" M a te r ia ls  a n d  M e th o d s . " M a l t - e x t r a c t  a g a r  ( M .E .A .)  w as m ade w ith  
20  g m a lt  e x t r a c t ,  20  g d e x t r o s e ,  1 g p e p to n e , a n d  20 g of a g a r  p e r  l i t e r .  
E l l i o t t 's  a n d  C z a p e k 's  m e d ia  w e re  a ls o  p r e p a r e d  a c c o rd in g  to  R ik e r  a n d  
R ik e r  s l ig h tly  m o d if ie d . T hus 17 g a g a r  w e re  u s e d  p e r  l i t e r  of C z a p e k 's  
a n d  20 g d e x tro s e  p e r  l i t e r  of E l l i o t t 's  m e d iu m .
A ll  c u l tu re s  w e re  m a in ta in e d  a t  20 * 1 °C  te m p e r a tu r e  fo r  t h i r t y -  
five  d ays a t  w h ich  tim e  the d ia m e te r  of g ro w th  w as r e c o r d e d .  A v e ra g e s  
of five  r e p l ic a t io n s  of e a c h  is o la te  fo r  e a c h  m e d iu m  a r e  r e p r e s e n te d  in 
T ab le  VI. F ig u re  2 show s th e  r e la t iv e  g ro w th  of the  is o la te s  te s te d  on 
e a c h  m e d iu m .
It a p p e a rs  f r o m  the r e s u l t s  of th e s e  e x p e r im e n ts  th a t  the  b e s t  
m e d iu m  fo r  g ro w th  of a l l  is o la te s  w as b e a n -p o d -d e x tro s e . M alt e x t r a c t  
a g a r  w as the  n e x t fa v o ra b le  m e d iu m  a n d  p o ta to -d e x tro s e  an d  c a r r o t -  
d e x tro s e  a g a r  the l e a s t  f a v o ra b le  of the v e g e ta b le  m e d ia . No fungus 
g ro w th  o c c u r r e d  on the s y n th e tic  m e d ia  u s e d  in th e se  e x p e r im e n ts .
W hen the  g ro w th  of the  v a r io u s  is o la te s  w as c o m p a re d  a s  a n  a v e r ­
age  of a l l  m e d ia  th e  is o la te s  a p p e a re d  to  f a l l  in to  tw o g ro u p s .  I s o la te s  
A c , C c , a n d  He w ith  no  s ig n if ic a n t  d if f e re n c e s  in  th e ir  g ro w th  a p p e a re d  
a s  one g ro u p  g ro w in g  s ig n if ic a n tly  f a s t e r  th an  is o la te s  Dc a n d  G t. T he 
l a s t  tw o i s o la te s  a p p e a re d  a s  a  se c o n d  g ro u p  w ith  no s ig n if ic a n t
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T a b le  VI, A v e ra g e  g ro w th  in m m  of E n to m o s p o r iu m  is o la te s  g ro w n  on 
d if fe re n t  m e d ia  a t  20 + 1° C fo r  35 d a y s .
M ed iu m
Iso la te P .D o A . B .P .D .  C oD aA . Me E . A o E l l io t t 's C zapek l's M ean  ++
A c 7 .0 0 +  9 .3 0  6 .3 0 9 .4 0 0 0 8 .0 0
Cc 5 .6 0  10 .6 0  6 .8 0 8 .4 0 0 0 7 .8 0
Dc 4 .4 0  7. 10 3 .0 0 5 .8 0 0 0 5 . 10
Gt 4 .3 0  6 . 10 2 . 80 4 .9 0 0 0 4 .5 0
He 7 .8 0  12 .00  4 .9 0 8 .6 0 0 0 8 .3 0
M ean 5 .8 0  9 .0 2  4 . 76 7 .4 2 0 0
+ M ean  of five  re p l ic a t io n s
++ M ean  of fo u r m e d ia
lla S* Do . 05 fo r  2 is o la te s  a s  a n  a v e ra g e  of a l l  m e d ia 0 . 74
La S* D . e 01 fo r  2 is o la te s  a s  an  a v e ra g e  of a l l  m e d ia 0 .9 8
L . S. D» . 05 fo r  2 is o la te s  a t  one me d iu m  only 1 .49
Li a Sa 13 o . 01 fo r  2 i s o la te s  a t  one me d iu m  only 1 .9 8
E . So D . o05 fo r  2 m e d ia  a s  a n  a v e ra g e  of a l l  is o la te s 0 . 66
L . S . Da o 01 fo r  2 m ed ia  a s  a n  a v e ra g e  of a l l  i s o la te s 0 . 87
T ab le  V II. A n a ly s is  of v a r ia n c e  of a v e ra g e  g ro w th  of E n to m o sp o r iu m  
is o la te s  g ro w n  on d if fe re n t  m e d ia  a t  20 + 1° C fo r  35 d a y s .
S o u rce  of 
v a r ia t io n
D e g re e s  of 
f r e e d o m
S u m  of 
s q u a r e s
M ean
sq u a re F
Is o la te s 4 2 61 . 88 6 5 .4 7 4 6 .1 0 * *
M edia 3 2 5 9 .5 6 8 6 .5 2 6 0 .9 3 * *
Is o l .  x  M edia 12 5 0 .5 1 4 .2 0 2 .9 5
E r r o r 70 11 3 .4 7 1 .42
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F ig u re  2 . R e la tiv e  g ro w th  of E n to m o s p o r iu m  is o la te s  on 
d if f e r e n t  m ed ia  a t  20 t  1° C fo r  35 d a y s .
29
d if fe re n c e s  in th e i r  g ro w th . W hen, h o w e v e r, th e  is o la te s  w e re  c o m ­
p a re d  a t  one m e d iu m  only , th e  g ro u p in g  w as n o t a lw ay s  so  d is tin c t,, On 
P . D .A . th e re  w as no s ig n if ic a n t  d if fe re n c e  in  the g ro w th  of is o la te s  A c 
an d  H e, the co lo n ie s  of w h ich  w e re  s ig n if ic a n tly  l a r g e r  th an  th o se  of 
is o la te s  Dc a n d  G t. Iso la te  Cc a p p e a re d  in te rm e d ia te  w ith  co lo n ie s  
s ig n if ic a n tly  s m a l le r  th an  th o se  of is o la te  H e. I ts  co lo n ie s  w e re  a l s o  
s m a l le r  th an  th o se  of is o la te  Ac a n d  l a r g e r  th an  the co lo n ie s  of is o la te s  
Dc a n d G t ,  b u t th e s e  d if fe re n c e s  w e re  n o t s ig n if ic a n t  s t a t i s t i c a l ly .  On
B . P . D .  the g ro w th  of is o la te s  H e , C c , a n d  A c w as s ig n if ic a n tly  l a r g e r  
th an  th a t  of is o la te s  Dc a n d  G t. On th is  m e d iu m  th e re  w as no s ig n if ic a n t  
d iffe re n c e  in the  g ro w th  of is o la te s  Cc a n d  A c , b u t th a t of the l a t t e r  w as 
s ig n if ic a n tly  s m a l le r  th an  the  g ro w th  of is o la te  H e . On C .D .A .  the  
c o lo n ie s  of is o la te s  C c , A c , an d  He w e re  s ig n if ic a n tly  l a r g e r  th an  th o se  
of is o la te s  Dc a n d  G t. H o w ev e r, the d if fe re n c e  b e tw een  C c a n d  He of the 
f i r s t  g ro u p  w as s ig n if ic a n t ,  the  s e c o n d  one m ak in g  the  s m a l le r  g ro w th .
On M .E .A .  is o la te s  A c , C c , an d  He a p p e a re d  a s  one g ro u p , hav ing  
l a r g e r  co lo n ie s  th a n  is o la te s  Dc a n d  G t w h ich  a p p e a re d  a s  a  s e c o n d  g ro u p . 
D iffe re n c e s  w ith in  g ro u p s  w e re  n o t s ig n if ic a n t  w hile  th o se  b e tw een  g ro u p s  
w e re  h ig h ly  s ig n if ic a n t ,
C . G ro w th  a t  D if fe re n t  pH le v e l s .
T he m e d iu m  u se d  in  th e s e  e x p e r im e n ts  w as p o ta to -d e x tro s e  a g a r  
b u ffe re d  a t  d if f e re n t pH le v e ls  a c c o rd in g  to  G o r tn e r 's  (11) o u tlin e . F iv e
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re p l ic a t io n s  w e re  u s e d  f r o m  e a c h  is o la te  fo r  e a c h  pH le v e l ,  an d  the c u l ­
tu r e s  w e re  m a in ta in e d  a t  20 * 1° C fo r  35 days* G ro w th  a v e r a g e s  a n d  
r e la t iv e  g ro w th  v a lu e s  of is o la te s  a r e  p re s e n te d  in T ab le  VIH an d  
F ig u r e  3 , r e s p e c t iv e ly .
I t is  a p p a r e n t  f r o m  T ab le  VIH a n d  F ig u re  3 th a t o p tim u m  pH fo r  
the  g ro w th  of a l l  is o la te s  w as b e tw een  6 . 8  an d  7 .3 .
W hen the g ro w th  of the  v a r io u s  is o la te s  w as c o m p a re d  a s  an  
a v e ra g e  of a l l  pH le v e ls  the is o la te s  a p p e a re d  to  f a l l  in to  th re e  g ro u p s 0 
I s o la te s  A c an d  He a p p e a re d  a s  one g ro u p  w ith  l a r g e r  co lo n ie s  an d  i s o ­
la te s  Dc a n d  G t a s  a  s e c o n d  w ith  s m a l le r  co lo n ies*  The d if fe re n c e  in 
the  co lo n y  s iz e  of the  two f i r s t  is o la te s  w as s l ig h tly  s ig n if ic a n t w hile  
i s o la te s  Dc a n d  G t show ed  no su c h  d if f e r e n c e .  I s o la te  C c a p p e a re d  
in te rm e d ia te  w ith  c o lo n ie s  s ig n if ic a n tly  l a r g e r  th a n  th o se  of is o la te s  
Dc a n d  G t b u t s ig n if ic a n tly  s m a l le r  th a n  the c o lo n ie s  of is o la te s  A c an d  
H e. A t pH le v e ls  5 .6 ,  6*0, a n d  6 .4  no s ig n if ic a n t  d if fe re n c e  a p p e a re d  
b e tw e e n  is o la te s  A c an d  H e, the  co lo n ie s  of w h ich  w e re  s ig n if ic a n tly  
l a r g e r  th a n  th o se  of is o la te s  Dc an d  G t. T he d if fe re n c e s  in the  s iz e  of 
c o lo n ie s  of the  l a s t  tw o is o la te s  w e re  a ls o  n o n sig n ifican t*  Iso la te  Cc 
a p p e a re d  a g a in  in te r m e d ia te .  A t th e  o p tim u m  pH le v e ls  (6 . 8 , 7* 3) a  
s ig n if ic a n t  d if fe re n c e  a p p e a re d  b e tw ee n  is o la te s  A c a n d  H e. T he 
c o lo n ie s  of the  s e c o n d  is o la te  w e re  l a r g e r  th a n  th o se  of the  f i r s t .  T he 
re la t io n s h ip ,  h o w e v e r , of th e s e  two is o la te s  w ith  the  o th e r  th re e  r e ­
m a in e d  th e  sa m e  a s  a t  the  lo w e r pH le v e l s .  A t the  u n fa v o ra b le  pH 7. 7
T a b le  V III. A v e ra g e  d ia m e te r  g ro w th  in m m  of E n to m o s p o r iu m  is o la te s  
g ro w n  fo r  35 d ays a t  20 t .  1° C on P .D .A .  b u ffe re d  a t  d i f f e r ­
e n t pH le v e l s .
pH
M eanIs o la te  5 .6  6 .0 6 .4 6 . 8 7 .3  7 .7
A c 4 .7 0 +  6 .2 0 7. 00 7 .5 0 7 .3 0  3 .9 0 6 . 10
Cc 3 .3 0  4 .8 0 5 .6 0 5 .9 0 5 . 80 3 .8 0 4 .8 0
Dc 1 .8 0  3 . 50 4 .4 0 4 . 70 4 .6 0  2 .8 0 3 .6 0
G t 1 .5 0  3 .3 0 4 .3 0 4 .6 0 4 .5 0  2 .7 0 3 .4 0
He 4 .9 0  6 .5 0 7 .8 0 8 . 9 0 8 .4 0  3 .8 0 6 .7 0
M ean  3 .2 0  4 . 80 5. 80 6 .3 0 6 .1 0  3 .4 0
+ M ean  of five  r e p l ic a t io n s
L .S .D .  .0 5  f o r  2 is o la te s  a s a n  a v e ra g e  of a l l  pH le v e ls 0 .4 6
L .S .D .  .0 1  fo r  2 is o la te s  a s a n  a v e ra g e  of a l l  pH le v e ls 0 .6 0
L .S .D .  .0 5  fo r  2 is o la te s  a t one pH le v e l  on ly 1. 13
L .S .D .  . 01 fo r  2 is o la te s  a t one pH le v e l  only 1 .49
L .S .D .  .0 5  fo r 2 pH le v e ls  a s  a n  a v e ra g e  of a l l  is o la te s 0 .5 0
L .S .D .  .0 1  fo r  2 pH le v e ls  a s  a n  a v e ra g e  of a l l  is o la te s 0 . 6 6
T ab le  IX . A n a ly s is  of v a r ia n c e  of a v e ra g e  d ia m e te r  g ro w th  of E n to m o -
s p o r iu m  is o la te s  g ro w n  fo r  35 d ays a t  20 _ 1° C on P . D .A .
b u ffe re d  a t  d if f e r e n t  pH le v e l s .
S o u rce  of D e g re e s  of S u m  of M ean
v a r ia t io n  f r e e d o m s q u a r e s s q u a re F
Is o la te s  4 251 . 79 6 2 .9 4 7 8 .6 8 * *
pH  le v e ls  5 2 3 4 .4 7 . 4 6 .9 0 5 8 .6 3 * *
I s o l .  x  pH le v e ls  20 2 6 .6 7 1.33 1. 66
E r r o r  120 9 6 .1 6 0 .8 0
































5. G 6.0 6 . 4 6.8 7 . 3 7 . 7
F ig u re  3 . R e la tiv e  g ro w th  of E n to m o sp o r iu m  is o la te s  
on P .D .A .  b u f fe re d  a t  d if f e r e n t  pH le v e ls  
fo r  35 d a y s .
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th e re  a p p e a re d  a  te n d e n c y  fo r  a l l  i s o la te s  to  le v e l  o ff. A t th is  pH the 
on ly  s ig n if ic a n t  d if fe re n c e  w as the  one b e tw een  is o la te  A c a n d  G t. The 
c o lo n ie s  of the f i r s t  is o la te  w e re  l a r g e r  a n d  th o se  of the s e c o n d  s m a l le r  
th an  the  c o lo n ie s  of a l l  i s o la te s  te s te d .
C ro s s  In o cu la tio n s  a n d  P h y s io lo g ic a l S tu d ies  w ith  R e is o la te s
F r o m  the  p re v io u s ly  d e s c r ib e d  e x p e r im e n ts  i t  a p p e a re d  th a t the  
v a r io u s  is o la te s  f r o m  d if f e re n t  h o s ts  w e re  no t id e n tic a l  a n d  th a t c e r ta in  
s ig n if ic a n t  d if f e re n c e s  e x is te d  am ong  th e m , b o th  in th e i r  p a th o g e n ic ity  
a n d  g ro w th  h a b i ts .
In o rd e r  to  d e te rm in e  w h e th e r  o r  n o t th e se  d if fe re n c e s  w e re  c o n ­
s ta n t ,  i t  w as c o n s id e re d  n e c e s s a r y  to  c o m p a re  the  v a r io u s  is o la te s  a f te r  
th e y  h a d  p a s s e d  th ro u g h  h o s ts  d if f e r e n t  th an  the  one f r o m  w h ich  th ey  
o r ig in a te d .  F o r  th is  r e a s o n  a l l  p o s s ib le  r e i s o la t io n s  w e re  m ade f r o m  
p la n ts  in o c u la te d  d u rin g  th e  c r o s s  in o c u la tio n  e x p e r im e n ts .  S ing le  s p o re
r e i s o la t e s  r e ta in e d  fo r  fu r th e r  s tu d ie s  a r e  p re s e n te d  in T ab le  X .
*
T he r e i s o la t e s  p r e s e n te d  in T a b le  X w e re  u s e d  in  tw o s e r i e s  of 
e x p e r im e n ts .  F i r s t  a  s e r i e s  of c r o s s  in o c u la tio n s  w as c o n d u c te d  fo r  the 
p u rp o se  of d e te rm in in g  th e  r e la t iv e  p a th o g e n ic ity  of the  v a r io u s  r e i s o la t e s  
in  c o m p a r is o n  w ith  th a t  of the  o r ig in a l  i s o la te s .  In the  s e c o n d  s e r i e s  the  
g ro w th  h a b its  of the  v a r io u s  r e i s o la t e s  w e re  c o m p a re d  w ith  th o se  of the  
o r ig in a l  i s o la te s .
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T ab le  X 0 R e is o la te s  u s e d  in c r o s s  in o c u la tio n s  an d  p h y s io lo g ic a l 
s tu d ie so
R e is o la te _________  S o u rce_______________________ O r ig in a l  h o s t
A c P P e a r P , g la b ra
C c P P e a r L o q u a t
D c P P e a r P e a r
G tP P e a r Q uince
H c P P e a r P . s e r r u l a t a
A cP g P . g la b ra P , g la b ra
C c P g P . g la b ra L o q u a t
H cP g P . g la b ra P . s e r r u l a t a
A c P s P , s e r r u l a t a P . g labra .
C c P s P . s e r r u l a t a L o quat
H cP s P , s e r r u l a t a P . s e r r u la t a
A c L L o q u a t g ^ b r a
C cL L o q u a t L o q u a t
D cL L o q u a t P e a r
G tL L o q u a t Q uince
He Li L o q u a t P .  s e r r u l a t a
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In the  c r o s s  in o c u la tio n  e x p e r im e n ts  fiv e  h o s ts  w e re  u s e d , v iz : 
p e a r ,  lo q u a t, P .  g la b r a , P . s e r r u l a t a , an d  p y ra c a n th a . T he p ro c e d u re  
d e s c r ib e d  u n d e r " C ro s s  In o c u la tio n s , " page 19, w as fo llo w ed  in th e se  
e x p e r im e n ts ,  the  r e s u l t s  of w h ich  a r e  p re s e n te d  in  T ab le  X I.
T a b le  X I. R e s u lts  of c r o s s  in o c u la tio n s  b e tw ee n  16 d if f e r e n t  r e i s o la te s  
an d  5 d if f e r e n t  h o s ts .
H o st
R e is  o la te P e a r L o q u a t P . g la b ra P . s e r r u la ta P y ra c a n th a
A c P +* + + + -
C c P + + + + -
D c P + + - - -
G tP + + - - -
H cP + + + + -
A cP g + + + + -
C cP g + + + ± -
H cP g + + + + -
A c P s 1+ + + + -
C c P s + + + +
M
H cP s + + + + -
A cL + + + + -
C cL + + + + -
D cL + + - - -
G tL + + 1 — - -
H cL + + + + "f
* + in fe c tio n
-  n o n in fe c tio n  
+ in c o n s is te n t  r e s u l t s .
The data, p re s e n te d  in T ab le  X I show  th a t  the  o r ig in a l  is o la te s  
p a s s e d  th ro u g h  h o s ts  d if f e re n t  th an  the  ones f r o m  w h ich  th e y  o r ig in a te d  
w ith o u t c h an g e . T hus none of th e  r e i s o la t e s  a p p e a re d  p a th o g en ic  on 
p y ra c a n th a . R e is o la te s  f r o m  the  o r ig in a l  is o la te s  A c (P .  g l a b r a ) an d  
He ( P .  s e r r u l a t a ) w e re  p a th o g en ic  on p e a r ,  lo q u a t, P . g la b r a , an d  
P .  s e r r u l a t a  w h ile  r e i s o la t e s  f r o m  the  o r ig in a l  Dc (p e a r )  a n d  G t (q u in ce) 
w e re  p a th o g en ic  on ly  on p e a r  a n d  lo q u a t. R e is o la te s  f r o m  the o r ig in a l  
C c (lo q u a t) w e re  r e a d i ly  p a th o g en ic  on p e a r  a n d  lo q u a t b u t gave  in c o n ­
s i s te n t  r e s u l t s  on the  tw o p h o tin ia s .
In  the g ro w th  s tu d ie s ,  the  g ro w th  of a l l  r e i s o la t e s  w as c o m p a re d  
on tw o d if fe re n t  m e d ia  ( P .D .A .  , B . P .  D . ) a t  th re e  d if f e r e n t  te m p e r a ­
tu r e s .  F iv e  re p l ic a t io n s  of e a c h  r e i s o la t e  w e re  u s e d  fo r e a c h  m e d iu m  
an d  te m p e ra tu re  an d  th e  d ia m e te r  of g ro w th  w as r e c o rd e d  a f te r  35 d a y s . 
T a b le  X II show s the  a v e r a g e s  of g ro w th  o b ta in ed  in th e s e  e x p e r im e n ts .
I t  a p p e a rs  f r o m  T ab le  X II th a t  B . P . D. w as m o re  fa v o ra b le  th an  
P .  D .A . fo r  the  g ro w th  of a l l  r e i s o la t e s  a n d  th e  2 5 °  C te m p e r a tu r e  th e  
m o s t fa v o ra b le  of the  t e m p e r a tu r e s  u s e d .
W hen a l l  r e i s o la t e s  w e re  c o m p a re d  e i th e r  a s  an  a v e ra g e  of a l l  
m e d ia  an d  te m p e r a tu r e s  o r  a t  one m e d iu m  a n d  te m p e r a tu r e  only  th ey  
a p p e a re d  to  f a l l  in to  th re e  g ro u p s  m a tc h in g  the g ro u p s  of the  o r ig in a l  
i s o la t e s .  R e is o la te s  f r o m  the  is o la te s  Dc (p e a r )  a n d  G t (q u ince) f e l l  in  
one g ro u p  w ith  s m a l le r  c o lo n ie s  th an  a l l  the  o th e r s ,  a n d  r e i s o la t e s  f r o m  
the  is o la te s  A c (P .  g la b ra )  a n d  He ( P .  s e r r u l a t a )  in  a  s e c o n d  g ro u p  w ith
c o lo n ie s  l a r g e r ,  R e is o la te s  f r o m  is o la te  Cc{ ( lo q u a t)  c o n s t i tu te d  a  th i r d  
g ro u p  w ith  c o lo n ie s  in te rm e d ia te  in  s i z e .  W ith  v e ry  few  e x c e p tio n s , 
d if f e re n c e s  w ith in  g ro u p s  in  co lo n y  s iz e s  w e re  n o n s ig n if ic a n t w hile  th o se  
am o n g  g ro u p s  w e re  s ig n if ic a n t .
T ab le  X II, A v e ra g e  d ia m e te r  of g ro w th iin  m m  of E n to m p sp o r iu m  r e i s o ­
la te s  g ro w n  on tw o m ed ia  a t  th re e  d if f e r e n t  te m p e r a tu r e s  fo r  
35 d a y s .
T e m p e ra tu re  °C
15 20 25
R e is o la te P . D .A . B . P .  D . P . D .A . B . P .D . P .D .A . B .P .D . M ean
A c P 6 .5 0 + 9 .0 0 6 .8 0 9 .7 0 8 .5 0 10.90 8 .5 7
C c P 5 .0 0 9 . 2 0 5 .5 0 10.10 6 .5 0 10 .60 7 .8 0
D c P 4 .3 0 6 . 10 4 .6 0 7. 10 4 .7 0 7 .7 0 5 .7 5
G tP 3 . -20 5 .3 0 4 .2 0 6 . 2 0 4 .8 0 6 .8 0 5 .0 8
H c P 6 .7 0 10. 10 7 .3 0 11 .30 9*00 12.00 9 .4 3
A cP g 6 . 2 0 9 .9 0 6 .7 0 .10 .70 8 .6 0 11. 10 8 .8 3
C cP g 5 .4 0 9 i l 0 5 .6 0 1 0 .6 0 6 . 10 10 .40 7 .8 7
H cP g 6 , 60 9 .7 0 7. 70 9 .8 0 8 . 70 10. 80 8 . 8 8
A c P s 6 . 6 0 8 . 2 0 7. 10 10.60 8 . 10 11 .30 8 .6 5
C c P s 4 .9 0 8 .6 0 5 .8 0 9 .7 0 7 .0 0 9 .5 0 7 .5 0
H cP s 7. 00 9 . 0 0 7 .6 0 9 .9 0 9 .3 0 12.40 9 .2 0
A cL 6 .6 0 8 . 70 o • o
 
o 10.00 8 . 9 0 11 .30 8 .7 0
C cL 5 .3 0 8 .5 0 5 .5 0 9 .3 0 7 .2 0 9 .9 0 7 .6 2
D cL 4 . 10 5 .4 0 4 .4 0 6 .8 0 5 .2 0 7 .3 0 5 .5 3
G tL 3 .9 0 5 .7 0 4 . 10 6 .7 0 4 .5 0 7. 10 5 .3 3
H cL 7 .3 0 9 .6 0 7 .6 0 10.90 9 .3 0 11 .70 9 .4 0
M ean 5 .6 0 8 . 2 6 6 .0 9 9 .3 4 7 .2 7 10. 06
+ M eans of five  r e p l ic a t io n s .
L ,S .D »  ,0 5  fo r  2 r e i s o la t e s  a s  a n  a v e ra g e  of a l l  te m p e ra tu re s
a n d  m e d ia  0 .4 9
L .S .D .  . 01 fo r  2 r e i s o la t e s  a s  a n  a v e ra g e  of a l l  . te m p e ra tu re s
a n d  m e d ia  0. 78
L .S .D .  .0 5  f o r  2 r e i s o la t e s  a t  one m e d iu m  an d  te m p e ra tu re  only  1 .46
L .S .D .  .0 1  fo r  2 r e i s o la t e s  a t  one m e d iu m  a n d  te m p e r a tu r e  only  1 .92
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T ab le  X III. A n a ly s is  of v a r ia n c e  of a v e ra g e  d ia m e te r  of g ro w th  of 
E n to m o s p o r iu m  r e i s o la t e s  g ro w n  on tw o m ed ia  a t  th re e  
d if f e r e n t  te m p e r a tu r e s  fo r  35 d a y s .
S o u rc e  of 
v a r ia t io n
D e g re e s  of 
f r e e d o m
S u m  of 
s q u a re s
M ean
s q u a re F
Is o la te s 15 1, 0 3 7 .6 6 69. 17 5 0 .4 9 * *
T e m p e r  a tu re s 2 2 4 3 .1 2 121 .56 8 8 . 73**
M ed ia 1 1 ,0 0 6 .3 1 1, 0 0 6 .3 1 7 3 4 .5 3 * *
I s o l .  x  T em p . 30 3 0 .6 2 1.02 0. 74
I s o l .  x  M ed . 15 5 9 .5 9 3 .9 7 2 .8 9 * *
T e m p , x  M ed. 2 7 .6 0 3 .8 0 2 . 77
I s o l .  x  T e m p , x M ed. 30 117 .01 3 .9 0 2 ,8 5 * *
E r r o r 384 5 2 4 .8 9 1 .37
T o ta l 479 3 ,0 2 6 .8 0
M o rp h o lo g y  of the  F un g u s
M o rp h o lo g ic a l s tu d ie s  of the fungus w e re  m ade  b o th  in  v ivo  an d  
in  v i t r o .
T o s tu d y  the  a p p e a ra n c e  of the fungus in v iv o , s e v e r a l  h u n d re d  
m ic ro to m e  s e c tio n s  of d is e a s e d  le a v e s  f r o m  b o th  p h o tin ia s  w ere  m ade 
an d  s ta in e d  a c c o rd in g  to  the  m e th o d  d e s c r ib e d  -under " M a te r ia ls  a n d  
M e th o d s ."  M ic ro sc o p ic  e x a m in a tio n  of th e se  s e c tio n s  r e v e a le d  th a t  the  
m y c e liu m  of the fungus w as in te r c e l lu la r .  H yphae w e re  ab u n d an t in  the 
n e c r o t ic  c e n te r s  of th e  le s io n s  b u t on ly  few  w e re  found  to  r e a c h  bey o n d  
th e i r  m a rg in s .  C o n c e n tra tio n s  of hyphae s u g g e s tiv e  of the in i t ia ls  of 
so m e  k in d  of f r u i t in g  body  lik e  a  p e r i th e c iu m , a p o th e c iu m  o r p y c n id iu m  
w e re  co m m o n  in  the  in te r c e l lu la r  s p a c e s  of the  spongy  p a re n c h y m a  in  
the  n e c r o t ic  a r e a  of the  l e s io n s .  H o w ev e r, no f u r th e r  d e v e lo p m en t of
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th e s e  m y c e l ia l  m a s s e s  w as e v e r  noted,, A c e r v u l i  w e re  p ro d u c e d  on b o th  
le a f  s u r f a c e s  in  th e  n e c r o t ic  c e n te r  of the  l e s io n s .  T hey  a p p e a re d  a s  
m in u te  b la c k  sp e c k s  2 5 0 -3 0 0  u  in d ia m e te r ,  a n d  w e re  a lw ay s  s u b c u t ic u ­
l a r .  A c e rv u l i  w e re  c o m p o se d  of a  c o m p a c t m y c e l ia l  s t r o m a  on the  
e p id e r m a l  la y e r  of c e l l s .  C o n id ia  w e re  b o rn e  on s h o r t ,  one to  tw o 
c e l le d  c o n id io p h o re s . T h e y  w ere  ty p ic a l  of tn e  genus E n to m o s p o r iu m  
L e v . , i 0e .  th e  m a jo r i ty  of th e m  w e re  fo u r  to  f iv e - c e l le d ,  in s e c t - l ik e  in  
s h a p e . Two of th e  c e l ls  w e re  l a r g e r  a n d  u n e q u a l fo rm in g  th e  m a in  body  
of the c o n id iu m . The re m a in in g  tw o o r th r e e  s m a l le r  c e l l s  w e re  fo rm e d  
l a t e r a l l y  a t  the  ju n c tio n  of the  m a in  c e l l s .  S e tae  w e re  fo r m e d  a t  the 
a p e x  of the l a t e r a l  a n d  te r m in a l  c e l l s .  The b a s a l  en d  of the  s m a l le r  of 
the  tw o m a in  c e l l s  w as th e  p o in t of a t ta c h m e n t  to  the  c o n id io p h o re .
A ty p ic a l  co n id ia  w ith  one , tw o , o r th r e e  c e l ls  w e re  a lw ay s  p r e s e n t  b u t 
in  r e la t iv e ly  s m a l l  n u m b e r s .
D ead  d is e a s e d  le a v e s  w e re  c o lle c te d  f r o m  the g ro u n d  th ro u g h o u t 
th e  y e a r  a n d  e x a m in e d  fo r  th e  p re s e n c e  of the  p e r f e c t  s ta g e  of th e  fu n g u s , 
w ith  n e g a tiv e  r e s u l t s .  F r e s h  d is e a s e d  le a v e s  w e re  a ls o  c o lle c te d , 
p la c e d  in  w ire  b a s k e ts  a n d  k e p t on the  g ro u n d  o u td o o rs  d u rin g  the  w in te r .  
E x a m in a tio n  of th e s e  le a v e s  a t  r e g u la r  in te rv a ls  f a i le d  to  show  the 
p re s e n c e  of the  p e r f e c t  s ta g e .
In  v i t r o , p a r a l l e l  s tu d ie s  w e re  m ade of a l l  i s o la te s  u s e d  th ro u g h -  
o\it th is  w o rk . A l l  is o la te s  g re w  b e t t e r  on B . P . D .  S p o ru la tio n  o f a l l  
i s o la te s  w as a ls o  b e t te r  on th is  m e d iu m . In g e n e r a l ,  a l l  is o la te s  g re w  
e x tr e m e ly  s lo w ly . In f a c t ,  w hen s in g le  s p o re  t r a n s f e r s  w e re  m a d e , the
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g ro w in g  co lo n ie s  b e ca m e  b a r e ly  v is ib le  to  the n a k ed  eye  a f te r  ten  to  
tw e lv e  d a y s . F u l ly  d e v e lo p e d  co lo n ie s  f r o m  s in g le  s p o re  t r a n s f e r s  w e re  
m o re  o r  le s s  c i r c u la r  in sh ap e  an d  r a i s e d ,  c o m p o se d  of v e r y  c o m p a c t 
m y c e liu m , h a rd  to  s e p a r a te  w ith  a  t r a n s f e r  n e e d le . T h e ir  s u r fa c e  w as 
sm o o th  in the c e n te r  an d  so m e w h a t r id g e d  to w a rd  the m a r  g in s 0 U nder 
the  d is s e c t in g  m ic ro s c o p e  the  s u r fa c e  of the c o lo n ie s  a p p e a re d  f im b r ia te  
due to  the  p ro je c tio n  of hyphae  t ip s .  T he c o lo r  of young co lo n ie s  w as 
w hite  ch an g in g  to  c re a m y -w h ite  w ith  a g e .  S o m e tim e s  i r r e g u la r  p a tc h e s  
of d a rk ,  a lm o s t  b la c k  c o lo r  w e re  d e v e lo p e d  on th e  s u r fa c e  of the  c o lo n ie s , 
P la te  5 show s fiv e  r e p l ic a t io n s  f r o m  e a c h  of the  five  is o la te s  u s e d  in  th is  
s tu d y . C o n id ia  w e re  p ro d u c e d  in s l im y  m a s s e s  of a  c re a m y -w h ite  c o lo r  
a n d  w e re  id e n tic a l  to  th o se  p ro d u c e d  on d is e a s e d  le a v e s .  No s ig n if ic a n t 
d if f e re n c e s  w e re  found  in  the sh ap e  o r  s iz e  of the s p o re s  p ro d u c e d  by  
th e  is o la te s  f r o m  the  v a r io u s  h o s ts .  C a m e ra  lu c id a  d raw in g s  of ty p ic a l  
s p o re s  f r o m  a 15-d a y  old  c u ltu re  of is o la te  A c a r e  show n in  P la te  4 .
F if ty  s p o re s  of e a c h  is o la te  g ro w n  on B .P .D .  fo r  25 days w e re  m e a s u re d  
an d  the r e s u l t s  a r e  p re s e n te d  in T ab le  X IV .
W hen t r a n s f e r s  of s p o re  m a s s e s  w e re  m a d e , s l im y , b a c t e r i a l -  
lik e  c o lo n ie s  d e v e lo p e d  w h ich  c o n s is te d  of s p o re  m a s s e s  w ith  v e ry  l i t t le  
m y c e liu m . T h is  w as p a r t i c u la r ly  t ru e  fo r  is o la te s  Dc (p e a r)  an d  G t 
(q u in c e ) .
S e v e ra l  a t te m p ts  to  o b ta in  the p e r f e c t  s ta g e  of the fungus in  c u ltu re
f a i le d .
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T a b le  XIV# S p o re  m e a s u re m e n ts  in  m ic ro n s  of v a r io u s  E n to m o s p o r iu m  
is o la te s  g ro w n  on B .P » D ,
N o , A v e ra g e  A v e ra g e  
Is  o la te  m e a s u re d  le n g th  w id th________________ R ange
A c 50 2 4 .5 1 5 .6 1 9 .2 5 -3 6 . 75 x  1 2 .2 5 -2 1 .0 0
C c 50 2 1 .9 12 .9 1 7 .5 0 -2 8 .0 0  x  1 0 ,5 0 -1 7 .5 0
Dc 50 22 . 8 13.3 1 9 .2 0 -2 8 . 00 x  1 0 .5 0 -  17 .5 0
G t 50 2 2 . 7 13. 6 1 7 .5 0 -2 8 . 00 x  1 0 .5 0 -1 7 .5 0
He 50 2 2 . 0 12.6 1 7 .5 0 -2 8 .0 0  x  1 0 .5 0 -1 4 .0 0
DISCUSSION AND CONCLUSIONS
T he E n to m o s p o r iu m  d is e a s e  of P h o tin ia  g la b ra  a n d  P .  s e r r u l a t a , 
the  r e a s o n  fo r  a n d  the  m a in  body  of th is  s tu d y , a p p e a rs  to  be a  new  an d  
u n d e s c r ib e d  d is e a s e  of th e se  h o s ts .  A c a r e f u l  s e a r c h  of the  p a th o lo g ic a l 
l i t e r a tu r e  w as m ade an d  no r e c o r d  of th is  d is e a s e  on th e s e  tw o s p e c ie s  of 
p h o tin ia  w as fo u n d . T he d is e a s e  w as f i r s t  d e te rm in e d  w ith  c e r ta in ty  in 
1957 (24 ), an d  th e  ow ner of th e  n u r s e r y  in w h ich  i t  o c c u r r e d  s ta te d  th a t 
he n o tic e d  it f o r  the f i r s t  t im e  in  the s u m m e r  of 1956. E v e n  a s su m in g  
th a t  the  d is e a s e  m ade its  a p p e a ra n c e  in th is  a r e a  a  few  y e a r s  e a r l i e r  
th an  1956 b u t in  a  m ild  en o u g h  f o r m  to  be o v e rlo o k e d , the f a c t  s t i l l  r e ­
m a in s  th a t  th is  is  a  new  d is e a s e  fo r  th is  h o s t .  T h e re fo re ,  i t  w as a  
m a t te r  of g r e a t  i n t e r e s t  to  t r y  to  d e te rm in e  the  o r ig in  of th e  d is e a s e .  
W h ere  d id  i t  co m e f r o m ?  W as it in tro d u c e d  in to  the S ta te , an d , if so , 
on w hat h o s t?  I t w as e v id e n t th a t  i t  h ad  n o t b e e n  in tro d u c e d  on th e  h o s t 
s p e c ie s  on w h ich  it o c c u rs  in  L o u is ia n a  s in c e  th e  d is e a s e  is  n o t know n to  
o c c u r  on th e s e  h o s ts  in  an y  o th e r  p a r t  of the  c o u n try . On th e  o th e r  han d , 
i t  co u ld  have b e en  in tro d u c e d  on so m e  o th e r  ro s a c e o u s  h o s t ,  s in c e  th e  
fungus is know n to  a ffe c t s e v e r a l  g e n e ra  an d  s p e c ie s  of R o s a c e a e .
O f the  ro s a c e o u s  p la n ts  in  L o u is ia n a , the  p e a r  is  s e v e r e ly  a f ­
f e c te d  b y  E n to m o s p o r iu m  b lig h t, a n d  d is e a s e d  p e a r  t r e e s  o c c u r  in  the  
v ic in ity  of the  n u r s e r i e s .  The p e a r ,  th e r e f o r e ,  'was the f i r s t  su sp e c t a s
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the p o s s ib le  s o u rc e  of inocu lum ,, H o w ev e r, b o th  o b s e rv a t io n a l  an d  e x ­
p e r im e n ta l  e v id en c e  in d ic a te s  th a t th e  in fe c tio n  of p h o tin ia s  d id  n o t com e 
f r o m  in o c u lu m  on p e a r .  P h o tin ia  b u s h e s  in  an  o ld  ab an d o n ed  n u r s e r y ,  
g ro w in g  d i r e c t ly  u n d e r  the s p re a d in g  b ra n c h e s  of la rg e  s e v e r e ly  
d is e a s e d  p e a r  t r e e s ,  w e re  c o m p le te ly  f r e e  of in fe c tio n . In  a n o th e r  
lo c a l i ty  (H am m ond) P .  g la b ra  b u sh e s  w e re  t r a n s p la n te d  u n d e r s e v e r e ly  
d is e a s e d  p e a r  t r e e s  an d  no in fe c tio n  o c c u r r e d  on th e se  p la n ts .  F in a l ly ,  
r e p e a te d  in o c u la tio n s  of P . g la b ra  a n d  P .  s e r r u l a t a  w ith  p u re  c u l tu re s  
of the  fungus f r o m  p e a r  f a i le d  to  c a u s e  in fe c tio n .
T he lo q u a t (E r io b o t r y a  ja p o n ic a  L in d l . ) w as a n o th e r  l ik e ly  s u s p e c t  
E n to m o s p o r iu m  le a f  sp o t is  v e ry  co m m o n  on lo q u a t in L o u is ia n a , an d  
lo q u a ts  a r e  g ro w n  e x te n s iv e ly  in  the  n u r s e r i e s  in  w hich  th e  d is e a s e  of 
p h o tin ia s  w as fo u n d . T he d is e a s e  on lo q u a ts  h as  b een  r e p o r te d  f r o m  
F lo r id a  (13) a n d  it h as  b e e n  a s c e r ta in e d  th a t  lo q u a t s e e d lin g s  have b e e n  
im p o r te d  in to  L o u is ia n a  f r o m  F lo r id a  n u r s e r i e s  on m o re  th a n  one o c c a ­
s io n  in  the  p a s t .  O b s e rv a tio n a l  an d  e x p e r im e n ta l  e v id e n c e , w hile  n o t 
c o n c lu s iv e , su p p o r ts  the v ie w p o in t, a t  l e a s t ,  th a t  the in fe c tio n  on p h o tin ia  
m ay  have co m e f r o m  the  lo q u a t0 In  the  n u r s e r y  in  w h ich  th e  d is e a s e  on 
p h o tin ia s  w as f i r s t  fou n d , the  p h o tin ia s  w e re  g ro w in g  in  p ro x im ity  to 
d is e a s e d  lo q u a ts  a n d  th e re  w as an  in v e r s e  c o r r e la t io n  b e tw ee n  the 
S e v e r i ty  of in fe c tio n  an d  th e  d is ta n c e  of th e s e  p la n ts  f r o m  the lo q u a t t r e e s  
In c r o s s - in o c u la t io n  t e s t s ,  p u re  c u ltu re  is o la te s  f r o m  lo q u a t c a u s e d  l ig h t 
in fe c tio n  (few  s m a l l  s p o ts )  on b o th  P .  g la b ra  a n d  P .  s e r r u l a t a .
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The q u in ce  (C y don ia  ob longa M il l . )  an d  p y ra n c a n th a  a r e  n o t c o n ­
s id e r e d  a s  p o s s ib le  s o u rc e s  of in o c u lu m . Q u in ces  a r e  n o t g ro w n  in  
L o u is ia n a  to  an y  e x te n t , a n d  n o t a t  a l l  in  the n u r s e r i e s  w h e re  the  d is e a s e  
o c c u r r e d  on p h o tin ia s .  P y ra c a n th a s  a r e  g row n  in th e se  n u r s e r i e s ,  b u t 
no  t r a c e  of d is e a s e  w as found  on th e m .
E n to m o s p o r iu m  le a f  sp o t is know n to  o c c u r  on one s p e c ie s  of 
p h o tin ia , P .  a rb u t i fo l ia  ( C h r is tm a s b e r r y )  in C a l i fo rn ia .  E f fo r ts  w e re  
m ade to  o b ta in  s p e c im e n s  of the  d is e a s e  f r o m  C a lifo rn ia  fo r  c o m p a r is o n , 
b u t th e s e  w e re  u n s u c c e s s fu l .  Two lo ts  of sp e c im e n s  w e re  r e c e iv e d ,  b u t 
th e  d is e a s e  on th e m  w as sca b  (F u s ic la d iu m  p h o tin iic o la  M c C la in ). H ow ­
e v e r ,  th e  f a c t  th a t  th e  C h r i s tm a s b e r r y  E n to m o s p o r iu m  d oes n o t go to 
p e a r  in  C a l ifo rn ia  (2 7) m ay  be c o n s id e re d  a s  a  s tro n g  in d ic a tio n  th a t  it 
is  a  d if f e r e n t  p a th o g en ic  r a c e  f r o m  the one on p h o tin ia s  in  L o u is ia n a , 
s in c e  the c r o s s - in o c u la t io n  te s t s  sh o w ed  th a t  th e  L o u is ia n a  p h o tin ia  i s o ­
la te s  c an  in fe c t p e a r s  re a d ily .,
The p h o tin ia  E n to m o s p o r iu m  is  m o rp h o lo g ic a lly  in d is tin g u ish a b le  
f r o m E .  m a c u la  tu rn  L e v . / F a b r a e a  m a c u la ta  (L e v .)  A t k d  . T h e r e f o r e ,  
i t  c an  n o t be c o n s id e re d  a  new  s p e c ie s ,  b u t i t  is c o n s id e re d  to  be a  new  
p h y s io lo g ic  r a c e ,  A in s w o r th  a n d  B is b y  (1) define  p h y s io lo g ic  r a c e  a s ,  
"One of a  g ro u p  of f o r m s ,  lik e  in  m o rp h o lo g y , b u t u n lik e  in c e r ta in  c u l ­
t u r a l ,  p h y s io lo g ic a l, b io c h e m ic a l ,  p a th o lo g ic a l, o r o th e r  c h a r a c t e r .  " 
S im ila r ly ,  S ta k m a n  a n d  H a r r a r  (29) d e fin e  a  p h y s io lo g ic  r a c e  a s  "a b io ­
ty p e  o r a  g ro u p  of b io ty p e s  w ith in  a  s p e c ie s  o r  v a r ie ty  th a t  c an  be
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d is t in g u is h e d  w ith  r e a s o n a b le  c e r ta in ty  a n d  f a c i l i ty  b y  p h y s io lo g ic  c h a r a c ­
t e r s ,  in c lu d in g  p a th o g e n ic ity , a n d , in  so m e  fu n g i, by  g ro w th  c h a r a c te r s  
on a r t i f i c i a l  m e d ia , "
P a lm i te r  (20) r e c o g n iz e d  the  e x is te n c e  of s t r a in s  (the  t e r m  s t r a in  
is  u s e d  a s  sy n o n y m  fo r  p h y s io lo g ic  r a c e )  in V e n tu r ia  in a e q u a lis  ( C k e , ). 
W in t. f r o m  d if fe re n c e s  b e tw e e n  v a r io u s  is o la te s  of th a t  fungus in  p a th o ­
g e n ic i ty  a n d  g ro w th  c h a r a c te r s  s u c h  a s  s iz e  of co lo n ie s  on v a r io u s  m e d ia . 
L ik e w is e , Ju lie n  a n d  S p an g e lo  (14) c o n c lu d e d  th a t  th e re  a r e  s e v e r a l  
p h y s io lo g ic  r a c e s  of the sa m e  fungus b e c a u s e  v a r io u s  is o la te s  b e h a v e d  
d if fe re n tly  w hen in o c u la te d  on d if f e r e n t  h o s ts  a s  w e ll a s  w hen g ro w in g  on 
d i f f e r e n t  m e d ia .
The p h o tin ia  E n to m o s p o r iu m  f i t s  w e ll the  l im its  of "p h y sio lo g ic  
r a c e .  " It is  m o rp h o lo g ic a lly  in d is tin g u ish a b le  f r o m E ,  m a c u la tu m  L e v , 
/ F a b r a e a  m a c u la ta  (L e v .)  A tk /7  °n  p e a r  an d  q u in ce  (the type s p e c ie s )  
b u t d if f e r s  f r o m  it  s ig n if ic a n tly  in p h y s io lo g y  (g ro w th  on a r t i f i c i a l  m ed ia ) 
a n d  in  p a th o g e n ic ity  (h o s t r a n g e ) .  F u r th e r m o r e ,  it  is a  s ta b le  r a c e .
W hen p a s s e d  th ro u g h  p e a r  an d  lo q u a t, its  p h y s io lo g ic  a n d  p a th o g en ic  
c h a r a c te r s  r e m a in e d  c o m p le te ly  u n ch an g ed .
T he is o la te s  f r o m  the  5 d if fe re n t  h o s ts  f a l l  w ith in  th e  fo llow ing  3 
d is t in c t  g ro u p s  w h ich  a r e  c o n s id e re d  to  r e p r e s e n t  3 s e p a r a te  p h y s io lo g ic  
r a c e s .
G ro u p  I. P e a r  an d  q u in ce  is o la te s  r e a d i ly  p a th o g en ic  to .p e a r  a n d  lo q u a t, 
n o n p a th o g en ic  to  P .  g la b ra  a n d  P .  s e r r u l a t a ,  a n d  fo rm in g  
s m a l l  c o lo n ie s  on a r t i f i c i a l  m e d ia .
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G ro u p  II . I s o la te s  f r o m  P . g la b ra  a n d  P .  s e r r u l a t a  s t ro n g ly  p a th o g en ic  
on th e s e  tw o s p e c ie s  of p h o tin ia , p e a r ,  an d  lo q u a t, a n d  
fo rm in g  co lo n ie s  on a r t i f i c i a l  m e d ia  s ig n if ic a n tly  l a r g e r  th an  
th o se  of th e  is o la te s  of G ro u p  I.
G ro u p  II I . L o q u a t is o la te  s t ro n g ly  p a th o g en ic  to  p e a r  a n d  lo q u a t, w eak ly  
p a th o g en ic  to  P .  g la b ra  a n d  P .  s e r r u l a t a , a n d  fo rm in g  
co lo n ie s  in  c u l tu re s  in te rm e d ia te  in  s iz e  b e tw ee n  th o se  of 
G ro u p s  I an d  II.
T h is  s tu d y  d id  n o t p ro d u ce  a  c o n c lu s iv e  a n sw e r  to  the  q u e s tio n  
r e g a r d in g  the o r ig in  of the  in fe c tio n  on p h o tin ia s . I t is n o t u n re a so n a b le  
to  s p e c u la te  th a t a  p h y s io lo g ic  r a c e  of the  fungus p a th o g en ic  to  p h o tin ia  
a r o s e  f r o m  p re -e x is t in g  r a c e s  on so m e  o th e r  h o s t , p ro b a b ly  e i th e r  p e a r  
o r  lo q u a t, the  tw o h o s ts  th a t  have b e e n  g ro w in g  fo r  m any  y e a r s  in  the  
r e g io n  w h e re  the in fe c tio n  on p h o tin ia s  w as f i r s t  fo u n d . T h is  le a d s  to  a  
s e c o n d  s p e c u la tio n , n a m e ly  th e  m a n n e r  of o r ig in  of th is  r a c e .  P h y s io lo g ic  
r a c e s  in o th e r g ro u p s  of fu n g i, an d  n o ta b ly  in  r u s t s ,  have b e e n  show n to  
a r i s e  c h ie f ly  b y  h y b r id iz a tio n , an d  to  a  s m a l le r  d e g re e  by  m u ta tio n . A 
r e q u is i te  fo r  h y b r id iz a tio n  is the  e x is te n c e  of s e x u a l s ta g e s .  The a s c o -  
s p o re  (se x u a l)  s ta g e  of E n to m o s p o r iu m  m a c u la tu m  L e v , d ev e lo p s  c o m ­
m o n ly  on fa lle n  o v e rw in te re d  p e a r  a n d  q u in ce  le a v e s ,  b u t a p p a r e n t ly  does 
n o t d e v e lo p  in  th e  d e e p  S o u th . P la k id a s  (22) f a i le d  to  fin d  the  F a b r a e a  
(p e r fe c t)  s ta g e  of the  fungus on p e a r  in  L o u is ia n a . T he w r i te r  m ade a 
d il ig e n t s e a r c h  fo r  th e  p e r f e c t  s ta g e  of th e  p h o tin ia  fungus on f a l le n
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o v e rw in te re d  le a v e s  on b o th  g la b ra  a n d  P .  s e r r u l a t a  b u t d id  n o t f in d  
i t .  I t  is e v id e n t th a t  the a s c o s p o re  s ta g e  of th is  fungus d oes n o t o c c u r  
a t  a l l  in  L o u is ia n a , o r ,  if i t  does o c c u r ,  i t  is so  r a r e  a s  to  be  e a s i ly  
m is s e d .  In a n y  c a s e ,  i t  w ould  s e e m  r a th e r  u n lik e ly  th a t the p h o tin ia  
r a c e  of the  fungus a r o s e  f r o m  h y b r id iz a tio n .
M u ta tio n , th e  s e c o n d  m ean s  of c re a t in g  v a r ia t io n  in  the  p a th o ­
g e n ic i ty  of fu n g i h as  b e e n  p ro v e d  to  be  f a i r ly  co m m o n  b o th  on n u tr ie n t  
m e d ia  a n d  on the  h o s t p lan ts  in  n a tu r e .  The f re q u e n c y  of s u c h  m u ta tio n s  
d if fe r s  g r e a t ly  w ith  the b io ty p e  w ith in  a  s p e c ie s  a s  it d if f e r s  w ith  the  
s p e c ie s  an d  the  e n v iro n m e n ta l  c o n d itio n s  (29). A p u re  s p e c u la t io n , y e t, 
the o n ly  one s u p p o r te d  by  the o b s e rv a tio n s  an d  e x p e r im e n ta l  r e s u l t s  of 
th is  s tu d y  is  th a t  th e  r a c e  of E n to m o s p o r iu m  p a th o g en ic  on p h o tin ia s  w as 
p ro d u c e d  th ro u g h  m u ta tio n  f r o m  the  lo q u a t r a c e .  The f a c t  th a t  is o la te s  
of the  fungus f r o m  p e a r  a n d  qu ince  n e v e r  p ro d u c e d  an y  in fe c tio n  on 
p h o tin ia s  a n d  a ls o  the  f a c t  th a t  no in fe c tio n  w as e v e r  o b s e rv e d  on p h o tin ia  
p la n ts  g ro w in g  n e a r  p e a r  t r e e s ,  p e rh a p s  in d ic a te  th a t th e  p e a r -q u in c e  
r a c e  of the  fungus h a s  a  v e ry  low  r a te  of m u ta b ility , if an y , fo r  p a th o ­
g e n ic i ty  on p h o tin ia s , d iff ic u lt to  be  d e te c te d . On the  o th e r  han d , the  
a p p e a ra n c e  of a  few  sp o ts  on  p h o tin ia s  in o c u la te d  w ith  the  lo q u a t r a c e ,  
th e  a p p e a ra n c e  of the  d is e a s e  on p h o tin ia s  g row ing  n e a r  d is e a s e d  lo q u a t 
p la n ts  a n d  th e  s im i la r i ty  of th e  co lo n ie s  of th e  fungus f r o m  lo q u a t an d  
p h o tin ia s  in d ic a te s  a  c lo se  r e la t io n s h ip  b e tw een  th e m .
A ssu m in g  th a t  the p h o tin ia  r a c e  w as p ro d u c e d  f r o m  the  lo q u a t r a c e
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b y  m u ta tio n , a  q u e s tio n  s t i l l  d em an d s  a n  a n s w e r ,  an d  th a t  is  why d id  the  
d is e a s e  on p h o tin ia s  a p p e a r  o n ly  r e c e n t ly  a lth o u g h  p h o tin ia s  a n d  lo q u a ts  
have b e e n  g ro w in g  in  the s a m e  re g io n  fo r  m an y  y e a rs ,, T he a n s w e r  to  
th is  q u e s tio n  m ay  be th a t  in  th is  p a r t i c u la r  c a s e  a  la rg e  p h o tin ia  p la n t­
ing n e a r  a  la rg e  p la n tin g  of d is e a s e d  lo q u a ts  gave  the  o p p o r tu n ity  fo r  
an y  m u ta tio n s  p ro d u c e d  on lo q u a ts  to  e s ta b l i s h  th e m s e lv e s  on p h o tin ia s .  
In no  o th e r  p la ce  lo q u a ts  a n d  p h o tin ia s  w e re  fo u n d  to  g ro w  a s  c lo se  an d  
in la rg e  n u m b e rs  a s  in the  n u r s e r y  w h e re  the d is e a s e  w as f i r s t  fo u n d .
SUMMARY
In th is  s tu d y  a  n ew  d is e a s e  of P h o tin ia  g la b ra  an d  P h o tin ia  s e r r u l a t a ,  
c a u s e d  by  E n to m o s p o r iu m  m a c u la  tu rn  L e v . / F a b r a e a  m a c u la ta  (L e v .)  
A t k J  is  d e s c r ib e d .
T he a s c ig e ro u s  (F a b r e a ) s ta g e  of the fungus w as n o t found  in n a tu re  
on f a l le n  o v e rw in te re d  p h o tin ia  le a v e s .  A tte m p ts  to  o b ta in  th is  s ta g e  
in  c u ltu re  f a i le d .
F iv e  is o la te s  f r o m  d if f e r e n t  h o s ts  a p p e a re d  m o rp h o lo g ic a lly  id e n tic a l  
a n d  ty p ic a l  of the s p e c ie s  E n to m o s p o r iu m  m a c u la  tu rn  L e v .
In c r o s s - in o c u la t io n s  is o la te s  f r o m  p e a r  a n d  q u in ce  w e re  r e a d i ly  
p a th o g en ic  to  p e a r  an d  lo q u a t b u t c a u s e d  no  in fe c tio n  on p h o tin ia s . 
I s o la te s  f r o m  p h o tin ia s  w e re  r e a d i ly  p a th o g en ic  to  p h o tin ia s , p e a r ,  
a n d  lo q u a t. A n is o la te  f r o m  lo q u a t w as s tro n g ly  p a th o g en ic  to  p e a r  
a n d  lo q u a t b u t w eak ly  p a th o g en ic  to  p h o tin ia s .
In  g ro w th  s tu d ie s  u n d e r d if f e re n t  c o n d itio n s  the p e a r  a n d  q u in ce  i s o ­
la te s  p ro d u c e d  s m a l l  c o lo n ie s . The is o la te s  f r o m  p h o tin ia s  p ro d u c e d  
c o lo n ie s  s ig n if ic a n tly  l a r g e r  th a n  th o se  of the  p e a r  a n d  q u in ce  i s o la te s ,  
a n d  the lo q u a t is o la te  p ro d u c e d  c o lo n ie s  in te rm e d ia te  in  s iz e .  
R e is o la te s  f r o m  the  o r ig in a l  is o la te s  a f te r  th e y  had  b e e n  p a s s e d  
th ro u g h  h o s ts  d if f e r e n t  f r o m  th o se  f r o m  w h ich  th e y  o r ig in a te d  sh o w ed  
the  s a m e  p a th o g e n ic ity  a s  th e  o r ig in a l  i s o la te s .  In g ro w th  s tu d ie s  th ey  
a l s o  b e h a v e d  lik e  the  o r ig in a l  i s o la te s .
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7 . B e c a u se  of the  d if fe re n c e s  in  p a th o g e n ic ity  a n d  g ro w th  r a t e s ,  the 
v a r io u s  is o la te s  u s e d  a r e  c la s s i f ie d  in  th r e e  g ro u p s , e a c h  g ro u p  
c h a r a c te r iz e d  a s  a  p h y s io lo g ic  r a c e .  T h e se  a r e  the  fo llo w in g .
R ace I . I so la tes  fr o m  pear and q u in ce.
R ac e  II. I s o la te s  f r o m  P . g la b ra  an d  P .  s e r r u l a t a .
R ac e  TTT, I s o la te  f r o m  lo q u a t.
8 . T he  a b se n c e  of the  p e r f e c t  s ta g e  of th e  fungus in  the S ou th  m in im iz e s  
the  p o s s ib il i ty  th a t  the  new  ra c e  (II) w as p ro d u c e d  th ro u g h  h y b r id iz a ­
t io n .
9 . The sp e c u la tio n  is  m ade th a t  the  new  ra c e  w as p ro d u c e d  th ro u g h  m u ta ­
tio n  f r o m  th e  lo q u a t, r a c e  (III). E v id e n c e  su p p o rtin g  th is  s p e c u la tio n  
is  the  a p p e a ra n c e  of the  d is e a s e  on p h o tin ia s  g ro w in g  n e a r  d is e a s e d  
lo q u a ts ,  the  a p p e a ra n c e  of few  sp o ts  on so m e  p h o tin ia  p la n ts  in o c u ­
la te d  w ith  the  lo q u a t i s o la te ,  an d  the r e la t iv e  s im i la r i ty  in the  g ro w th  
h a b its  of the is o la te s  f r o m  p h o tin ia s  w ith  th a t  f r o m  lo q u a t.
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P L A T E  1
v
N a tu r a l  in fe c tio n  of P h o tin ia  g la b r a . F i r s t  ro w  u p p e r 
s u r f a c e  a n d  s e c o n d  ro w  u n d e r s u r fa c e  of le a v e s .  L e f t 
to  r ig h t  in  e a c h  ro w : one h e a lth y  le a f ; tw o in fe c te d  
le a v e s .  A p p ro x . n a tu r a l  s iz e .
P L A T E  2
N a tu r a l  in fe c tio n  of P h o tin ia  s e r r u l a t a .  F i r s t  
ro w  u p p e r  s u r f a c e  a n d  s e c o n d  ro w  u n d e r  s u r fa c e  
of le a v e s .  L e ft to  r ig h t  in  e a c h  ro w : one h e a lth y  
le a f ; tw o in fe c te d  le a v e s .  A p p ro x . n a tu r a l  s iz e .
PL A T E  3
*
R e s u lts  of p e a r  in o c u la tio n s  w ith  two E n to m o s p o r iu m  is o la te s  
L e f t ,  p lan t in o c u la te d  w ith  a n  is o la te  f r o m  P h o tin ia  g la b r a ; 
r ig h t ,  p la n t in o c u la te d  w ith  a n  is o la te  f r o m  p e a r .  A p p ro x . X
P L A T E  4
| O h
C a m e ra  lu c id a  draw irfgs of ty p ic a l  s p o re s  f r o m  a  15- 
o ld  c u ltu re  of is o la te  A c (P» g la b ra )  g ro w n  on B . P..D
P L A T E  5
S ing le  s p o re  c u l tu r e s  of the  is o la te s  u s e d  
in th is  s tu d y  g ro w n  on B . P 0D . fo r  40 days 
a t  20° C . A p p ro x . n a tu r a l  s iz e .
F i r s t  ro w  is o la te  Dc (p e a r)
S eco n d  ro w  is o la te  Gt (q u ince)
T h ird  ro w  is o la te  A c ( P . g la b r a )
F o u r th  ro w  is o la te  C c (lo q u a t)
F if th  ro w  is o la te  He (P .  s e r r u la ta )
VITA
P a n a g h io tis  Do S ta th is  w as b o rn  in  P o ta m o s , K y th e ra  Is la n d , 
G r e e c e ,  on N o v e m b er 8 , 1926. He a tte n d e d  the  lo c a l  s c h o o ls ,  an d  
g ra d u a te d  f r o m  the G y m n a s iu m  of K y th e ra  in 19440 In O c to b er, 1947, he 
e n r o l le d  in  the A g r ic u l tu r a l  C o lle g e  of A th e n s , G r e e c e ,  a n d  re c e iv e d  h is 
D ip lo m a  f r o m  th a t  in s ti tu tio n  in  July, 1954. In the  m e a n tim e  he s e r v e d  
fo r  tw o  y e a r s  in  th e  G re e k  A rm y . He e n te r e d  L o u is ia n a  S ta te  U n iv e rs ity  
in  J u n e , 1955, a s  a  G ra d u a te  R e s e a r c h  A s s i s t a n t  in  the  D e p a r tm e n t of 
B o ta n y , B a c te r io lo g y  an d  P la n t  P a th o lo g y . He r e c e iv e d  h is  M a s te r  of 
S c ie n ce  d e g re e  f r o m  L o u is ia n a  S ta te  U n iv e rs ity  in J a n u a ry , 1957, a n d  is 
now  a  c an d id a te  fo r  the d e g re e  of D o c to r of P h ilo so p h y  in A u g u s t, 1958.
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